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DESCRIPTION 

Human Proteins Having Hydrophobic 
Domains and DNAs Encoding These Proteins 

5 

TECHNICAL FIELD 

The present invention relates to human proteins 
having hydrophobic domains, DNAs encoding these proteins, 
expression vectors for these DNAs, eukaryotic cells 

10 expressing these DNAs and antibodies directed to these 
proteins. The proteins of the present invention can be 
employed as pharmaceuticals or as antigens for preparing 
antibodies directed to these proteins. The human cDNAs of 
the present invention can be utilized as probes for genetic 

15 diagnosis and gene sources for gene therapy. Furthermore, 
the cDNAs can be utilized as gene sources for producing the 
proteins encoded by these cDNAs in large quantities. Cells 
into which these genes are introduced to express secretory 
proteins or membrane proteins in large quantities can be 

2 0 utilized for detection of the corresponding receptors or 
ligands, screening of novel small molecule pharmaceuticals 
and the like. The antibodies of the present invention can be 
utilized for the detection, quantification, purification and 
the like of the proteins of the present invention. 
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BACKGROUND ART 

Cells secrete many proteins extracellularly . These 
secretory proteins play important roles in the proliferation 
control, the differentiation induction, the material 
5 transport, the biophylaxis, and the like of the cells. 
Unlike intracellular proteins, the secretory proteins exert 
their actions outside the cells. Therefore, they can be 
administered in the intracorporeal manner such as the 
injection or the drip, so that they possess hidden 

10 potentialities as pharmaceuticals. In fact, a number of 
human secretory proteins such as interferons, interleukins , 
erythropoietin, thrombolytic agents and the like are 
currently employed as pharmaceuticals. In addition, 
secretory proteins other than those described above are 

15 undergoing clinical trials for developing their use as 
pharmaceuticals. It is believed that the human cells produce 
many unknown secretory proteins. Availability of these 
secretory proteins as well as genes encoding them is 
expected to lead to development of novel pharmaceuticals 

20 utilizing them. 

On the other hand, membrane proteins play 
important roles, as signal receptors, ion channels, 
transporters and the like in the material transport and the 
signal transduction through the cell membrane. Examples 

25 thereof include receptors for various cytokines, ion 
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channels for the sodium ion, the potassium ion, the chloride 
ion and the like, transporters for saccharides and amino 
acids and the like. The genes for many of them have already 
been cloned. It has been clarified that abnormalities in 
5 these membrane proteins are involved in a number of 
previously cryptogenic diseases. Therefore, discovery of a 
new membrane protein is expected to lead to elucidation of 
the causes of many diseases, so that isolation of new genes 
encoding the membrane proteins has been desired. 

10 Heretofore, due to difficulty in the purification 

from human cells, many of these secretory proteins and 
membrane proteins have been isolated by genetic approaches. 
A general method is the so-called expression cloning method, 
in which a cDNA library is introduced into eukaryotic cells 

15 to express cDNAs, and the cells secreting, or expressing on 
the surface of membrane, the protein having the activity of 
interest are then screened. However, only genes for proteins 
with known functions can be cloned by using this method. 

In general, a secretory protein or a membrane 

20 protein possesses at least one hydrophobic domain within the 
protein. After synthesis on ribosomes, such domain works as 
a secretory signal or remains in the phospholipid membrane 
to be entrapped in the membrane. Accordingly, if the 
existence of a highly hydrophobic domain is observed in the 

25 amino acid sequence of a protein encoded by a cDNA when the 



WO 01/04297 



PCT/JP00/03942 



4 

whole base sequence of the full-length cDNA is determined, 
it is considered that the cDNA encodes a secretory protein 
or a membrane protein. 

OBJECTS OF INVENTION 

The main object of the present invention is to 
provide novel human proteins having hydrophobic domains, 
DNAs encoding these proteins, expression vectors for these 
DNAs, transformed eukaryotic cells that are capable of 
expressing these DNAs and antibodies directed to these 
proteins. This object as well as other objects and 
advantages of the present invention will become apparent to 
those skilled in the art from the following description with 
reference to the accompanying drawings . 

BRIEF DESCRIPTION OF DRAWINGS 

Fig. 1 illustrates the 

hydrophobicity/hydrophilicity profile of the protein encoded 
by clone HP03394 . 

Fig. 2 illustrates . the 

hydrophobicity/hydrophilicity profile of the protein encoded 
by clone HP033 95. 

Fig. 3 illustrates the 

hydrophobicity/hydrophilicity profile of the protein encoded 
by clone HP10685. 
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Fig. 4 illustrates the 

hydrophobicity/hydrophilicity profile of the protein encoded 
by clone HP10686. 

Fig. 5 illustrates the 

5 hydrophobicity/hydrophilicity profile of the protein encoded 
by clone HP10689. 

Fig. 6 illustrates the 

hydrophobicity/hydrophilicity profile of the protein encoded 
by clone HP10690. 

10 Fig. 7 illustrates the 

hydrophobicity/hydrophilicity profile of the protein encoded 
by clone HP10694. 

Fig. 8 illustrates the 

hydrophobicity/hydrophilicity profile of the protein encoded 
15 by clone HP10696. 

Fig. 9 illustrates the 

hydrophobicity/hydrophilicity profile of the protein encoded 
by clone HP10697. 

Fig. 10 illustrates the 

20 hydrophobicity/hydrophilicity profile of the protein encoded 
by clone HP10699. 
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SUMMARY OF INVENTION 

As the result of intensive studies, the present 
inventors have successfully cloned cDNAs encoding proteins 
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having hydrophobic domains from the human full-length cDNA 
bank, thereby completing the present invention. Thus, the 
present invention provides a human protein having 
hydrophobic domain(s), namely a protein comprising any one 
5 of an amino acid sequence selected from the group consisting 
of SEQ ID NOS : 1 to 10. Moreover, the present invention 
provides a DNA encoding said protein, exemplified by a cDNA 
comprising any one of a base sequence selected from the 
group consisting of SEQ ID NOS: 11 to 30, an expression 
10 vector that is capable of expressing said DNA by in vitro 
translation or in eukaryotic cells, a transformed eukaryotic 
cell that is capable of expressing said DNA and of producing 
said protein and an antibody directed to said protein. 

15 DETAILED DESCRIPTION OF THE INVENTION 

The proteins of the present invention can be 
obtained, for example, by a method for isolating proteins 
from human organs, cell lines or the like, a method for 
preparing peptides by the chemical synthesis based on the 

20 amino acid sequence of the present invention, or a method 
for producing proteins by the recombinant DNA technology 
using the DNAs encoding the hydrophobic domains of the 
present invention. Among these, the method for producing 
proteins by the recombinant DNA technology is preferably 

25 employed. For example, the proteins can be expressed in 
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vitro by preparing an RNA by in vitro transcription from a 
vector having the cDNA of the present invention, and then 
carrying out in vitro translation using this RNA as a 
template. Alternatively, incorporation of the translated 
5 region into a suitable expression vector by the method known 
in the art may lead to expression of a large amount of the 
encoded protein in prokaryotic cells such as Escherichia 
coli, Bacillus subtilis, etc., and eukaryotic cells such as 
yeasts, insect cells, mammalian cells, etc. 

10 In the case where the protein of the present 

invention is produced by expressing the DNA by in vitro 
translation, the protein of the present invention can be 
produced in vitro by incorporating the translated region of 
this cDNA into a vector having an RNA polymerase promoter, 

15 and then adding the vector to an m vitro translation system 
such as a rabbit reticulocyte lysate or a wheat germ extract, 
which contains an RNA polymerase corresponding to the 
promoter. The RNA polymerase promoters are exemplified by T7, 
T3, SP6 and the like. The vectors containing promoters for 

20 these RNA polymerases are exemplified by pKAl, pCDM8, pT3/T7 
18, pT7/3 19, pBluescript II and the like. Furthermore, the 
protein of the present invention can be expressed in the 
secreted form or the form incorporated in the microsome 
membrane when a canine pancreas microsome or the like is 

25 added to the reaction system. 
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In the case where the protein of the present 
invention is produced by expressing the DNA in a 
microorganism such as Escherichia coli etc., a recombinant 
expression vector in which the translated region of the cDNA 
5 of the present invention is incorporated into an expression 
vector having an origin which is capable of replicating in 
the microorganism, a promoter, a ribosome-binding site, a 
cDNA-cloning site, a terminator and the like is constructed. 
After transformation of the host cells with this expression 

10 vector, the resulting transformant is grown, whereby the 
protein encoded by the cDNA can be produced in large 
quantities in the microorganism. In this case, a protein 
fragment containing any translated region can be obtained by 
adding an initiation codon and a termination codon in front 

15 of and behind the selected translated region to express the 
protein. Alternatively, the protein can be expressed as a 
fusion protein with another protein. Only the portion of the 
protein encoded by the cDNA can be obtained by cleaving this 
fusion protein with a suitable protease. The expression 

20 vectors for Escherichia coli are exemplified by the pUC 
series, pBluescript II, the pET expression system, the pGEX 
expression system and the like. 

In the case where the protein of the present 
invention is produced by expressing the DNA in eukaryotic 

25 cells, the protein of the present invention can be produced 
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as a secretory protein, or as a membrane protein on the 
surface of cell membrane, by incorporating the translated 
region of the cDNA into an expression vector for eukaryotic 
cells that has a promoter, a splicing region, a poly (A) 
5 addition site and the like, and then introducing the vector 
into the eukaryotic cells. The expression vectors are 
exemplified by pKAl, pED6dpc2, pCDM8, pSVK3, pMSG, pSVL, 
pBK-CMV, pBK-RSV, EBV vectors, pRS, pYES2 and the like. 
Examples of eukaryotic cells to be used in general include 

10 mammalian cultured cells such as monkey kidney COS7 "cells, 
Chinese hamster ovary CHO cells and the like, budding yeasts, 
fission yeasts, silkworm cells, Xenopus oocytes and the like. 
Any eukaryotic cells may be used as long as they are capable 
of expressing the proteins of the present invention. The 

15 expression vector can be introduced into the eukaryotic 
cells by using a method known in the art such as the 
electroporation method, the calcium phosphate method, the 
liposome method, the DEAE-dextran method and the like. 

After the protein of the present invention is 

20 expressed in prokaryotic cells or eukaryotic cells, the 
protein of interest can be isolated and purified from the 
culture by a combination of separation procedures known in 
the art. Examples of the separation procedures include 
treatment with a denaturing agent such as urea or a 

25 detergent, sonication, enzymatic digestion, salting-out or 
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solvent precipitation, dialysis, centrif ugation, 

ultrafiltration, gel filtration, SDS-PAGE, isoelectric 
focusing, ion-exchange chromatography, hydrophobic 

chromatography, affinity chromatography, reverse phase 
5 chromatography and the like. 

The proteins of the present invention also include 
peptide fragments (of 5 amino acid residues or more) 
containing any partial amino acid sequences in the amino 
acid sequences represented by SEQ ID NOS : 1 to 10. These 
10 peptide fragments ' can be utilized as antigens for 
preparation of antibodies. Among the proteins of the present 
invention, those having the signal sequences are secreted in 
the form of mature proteins after the signal sequences are 
removed. Therefore, these mature proteins shall come within 
15 the scope of the protein of the present invention. The N- 
terminal amino acid sequences of the mature proteins can be 
easily determined by using the method for the determination 
of cleavage site of a signal sequence [JP-A 8-187100] . 
Furthermore, some membrane proteins undergo the processing 
20 on .the cell surface to be converted to the secreted forms. 

Such proteins or peptides in the secreted forms shall also 
come within the scope of the protein of the present 
invention. In the case where sugar chain-binding sites are 
present in the amino acid sequences of the proteins, 
25 expression of the proteins in appropriate eukaryotic cells 
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affords the proteins to which sugar chains are added. 
Accordingly, such proteins or peptides to which sugar chains 
are added shall also come within the scope of the protein of 
the present invention. 
5 The DNAs of the present invention include all the 

DNAs encoding the above-mentioned proteins. These DNAs can 
be obtained by using a method for chemical synthesis, a 
method for cDNA cloning and the like. 

The cDNAs of the present invention can be cloned, 

10 for example, from cDNA libraries derived from the human 
cells. The cDNAs are synthesized by using poly (A) + RNAs 
extracted from human cells as templates . The human cells may 
be cells delivered from the human body, for example, by the 
operation or may be the cultured cells . The cDNAs can be 

15 synthesized by using any method such as the Okayama-Berg 
method [Okayama, H. and Berg, P., Mol . Cell. Biol. 2: 161- 
170 (1982)], the Gubler-Hof fman method [Gubler, U. and 
Hoffman, J., Gene 25: 263-269 (1983)] and the like. However, 
it is desirable to use the capping method [Kato, S. et al., 

20 Gene 150: 243-250 (1994)], as exemplified in Examples, in 
order to obtain a full-length clone in an effective manner. 
In addition, commercially available human cDNA libraries can 
be utilized. The cDNAs of the present invention can be 
cloned from the cDNA libraries by synthesizing an 

25 oligonucleotide on the basis of base sequences of any 
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portion in the cDNA of the present invention and screening 
the cDNA libraries using this oligonucleotide as a probe for 
colony or plaque hybridization according to a method known 
in the art. In addition, the cDNA fragments of the present 
5 invention can be prepared from an mRNA isolated from human 
cells by the RT-PCR method in which oligonucleotides which 
hybridize with both termini of the cDNA fragment of interest 
are synthesized, which are then used as the primers. 

The cDNAs of the present invention are 

10 characterized in that they comprise any one of the base 
sequences represented by SEQ ID NOS: 11 to 20 or the base 
sequences represented by SEQ ID NOS: 21 to 30. Table 1 
summarizes the clone number (HP number) , the cells from 
which the cDNA clone was obtained, the total number of bases 

15 of the cDNA, and the number of the amino acid residues of 
the encoded protein, for each of the cDNAs . 
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Table 1 



SEQ 


ID 


NO 


HP number 


Cell 




Number 

of 
bases 


Number of 
amino acid 
residues 


1, 


11/ 


21 


HP03394 


Umbilical 


cord 


blood 


2007 


339 


2, 


12, 


22 


HP03395 


Thymus 






2264 


487 


3, 


13, 


23 


HP10685 


Umbilical 


cord 


blood 


1907 


262 


4, 


14, 


24 


HP10686 


PMA-U937 






1727 


166 


5, 


15, 


25 


HP10689 


Umbilical 


cord 


blood 


2150 


416 


6, 


16, 


26 


HP10690 


Umbilical 


cord 


blood 


1986 


117 


7, 


17, 


27 


HP10694 


Umbilical 


cord 


blood 


2170 


324 


8, 


18, 


28 


HP10696 


Umbilical 


cord 


blood 


1738 


137 


9, 


19, 


29 


HP10697 


Thymus 






1930 


311 


10, 


20, 


30 


HP10699 


Umbilical 


cord 


blood 


1892 


543 



The same clones as the cDNAs of the present 
invention can be easily obtained by screening the cDNA 
5 libraries constructed from the human cell lines or human 
tissues utilized in the present invention using an 
oligonucleotide probe synthesized on the basis of the base 
sequence of the cDNA provided in any one of SEQ ID NOS: 11 
to 30. 

10 In general, the polymorphism due to the individual 

differences is frequently observed in human genes. 
Accordingly, any cDNA in which one or plural nucleotides are 
added, deleted and/or substituted with other nucleotides in 
SEQ ID NOS: 11 to 30 shall come within the scope of the 

15 present invention. 

Similarly, any protein in which one or plural 
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amino acids are added, deleted and/or substituted with other 
amino acids resulting from the above-mentioned changes shall 
come within the scope of the present invention, as long as 
the protein possesses the activity of the protein having any 
5 one of the amino acid sequences represented by SEQ ID NOS : 1 
to 10. 

The cDNAs of the present invention also include 
cDNA fragments (of 10 bp or more) containing any partial 
base sequence in the base sequences represented by SEQ ID 

10 NOS: 11 to 20 or in the base sequences represented by SEQ ID 
NOS: 21 to 30. Also, DNA fragments consisting of a sense 
strand and an anti-sense strand shall come within this scope. 
These DNA fragments can be utilized as the probes for the 
genetic diagnosis. 

15 The antibody of the present invention can be 

obtained from a serum after immunizing an animal using the 
protein of the present invention as an antigen. A peptide 
that is chemically synthesized based on the amino acid 
sequence of the present invention and a protein expressed in 

20 eukaryotic or prokaryotic cells can be used as an antigen. 

Alternatively, an antibody can be prepared by introducing 
the above-mentioned expression vector for eukaryotic cells 
into the muscle or the skin of an animal by injection or by 
using a gene gun and then collecting a serum therefrom (JP-A 

25 7-313187) . Animals that can be used include a mouse, a rat, 
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a rabbit, a goat, a chicken and the like. A monoclonal 
antibody directed to the protein of the present invention 
can be produced by fusing B cells collected from the spleen 
of the immunized animal with myelomas to generate hybridomas . 

In addition to the activities and uses described 
above, the polynucleotides and proteins of the present 
invention may exhibit one or more of the uses or biological 
activities (including those associated with assays cited 
herein) identified below. Uses or activities described for 
proteins of the present invention may be provided by 
administration or use of such proteins or by administration 
or use of polynucleotides encoding such proteins (such as, 
for example, in gene therapies or vectors suitable for 
introduction of DNA) . 

p^sparrrh Use .^ nnd Utilities 

The polynucleotides provided by the present 
invention can be used by the research community for various 
purposes. The polynucleotides can be used to express 
recombinant protein for analysis, characterization or 
therapeutic use; as markers for tissues in which the 
corresponding protein is preferentially expressed (either 
constitutively or at a particular stage of tissue 
differentiation or development or in disease states) ; as 
molecular weight markers on Southern gels; as chromosome 
markers or tags (when labeled) to identify chromosomes or to 
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map related gene positions; to compare with endogenous DNA 
sequences in patients to identify potential genetic 
disorders; as probes to hybridize and thus discover novel, 
related DNA sequences; as a source of information to derive 
5 PCR primers for genetic fingerprinting; as a probe to 
"subtract-out" known sequences in the process of discovering 
other novel polynucleotides; for selecting and making 
oligomers for attachment to a "gene chip" or other support, 
including for examination of expression patterns; to raise 

10 anti-protein antibodies using DNA immunization techniques ; 

and as an antigen to raise anti-DNA antibodies or elicit 
another immune response. Where the polynucleotide encodes a 
protein which binds or potentially binds to another protein 
(such as, for example, in a receptor-ligand interaction), 

15 the polynucleotide can also be used in interaction trap 
assays (such as, for example, that described in Gyuris et 
al., Cell 75:791-803 (1993)) to identify polynucleotides 
encoding the other protein with which binding occurs or to 
identify inhibitors of the binding interaction. 

2 0 The proteins provided by the present invention can 

similarly be used in assay to determine biological activity, 
including in a panel of multiple proteins for high- 
throughput screening; to raise antibodies or to elicit 
another immune response; as a reagent (including the labeled 

25 reagent) in assays designed to quantitatively determine 
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levels of the protein (or its receptor) in biological 
fluids/ as markers for tissues in which the corresponding 
protein is preferentially expressed (either constitutively 
or at a particular stage of tissue differentiation or 
5 development or in a disease state) ; and, of course, to 
isolate correlative receptors or ligands. Where the protein 
binds or potentially binds to another protein (such as, for 
example, in a receptor-ligand interaction) , the protein can 
be used to identify the other protein with which binding 

10 occurs of to identify inhibitors of the binding interaction. 

Proteins involved in these binding interactions can also be 
used to screen for peptide or small molecule inhibitors or 
agonists of the binding interaction. 

Any or all of these research utilities are capable 

15 of being developed into reagent grade or kit format for 
commercialization as research products . 

Methods for performing the uses listed above are 
well known to those skilled in the art. References 
disclosing such methods include without limitation 

20 "Molecular Cloning: A Laboratory Manual", 2d ed., Cold 
Spring Harbor Laboratory Press, Sambrook, J., E.F. Fritsch 
and T. Maniatis eds., 1989, and "Methods in Enzymology: 
Guide to Molecular Cloning Techniques", Academic Press, 
Berger, S.L. and A.R. Kimmel eds., 1987. 

25 Nutritional Uses 
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Polynucleotides and proteins of the present 
invention can also be used as nutritional sources or 
supplements. Such uses include without limitation use as a 
protein or amino acid supplement, use as a carbon source, 
5 use as a nitrogen source and use as a source of carbohydrate. 
In such cases the protein or polynucleotide of the invention 
can be added to the feed of a particular organism or can be 
administered as a separate solid or liquid preparation, such 
as in the form of powder, pills, solutions, suspensions or 
10 capsules. In the case of microorganisms, the protein or 
polynucleotide of the invention can be added to the medium 
in or on which the microorganism is cultured. 

Cytokine and Cell Proliferation/Differentiation 

Activity 

15 A protein of the present invention may exhibit 

cytokine, cell proliferation (either inducing or inhibiting) 
or cell differentiation (either inducing or inhibiting) 
activity or may induce production of other cytokines in 
certain cell populations. Many protein factors discovered to 

20 date, including a LI known cytokines, have exhibited activity 
in one or more factor dependent cell proliferation assays, 
and hence the assays serve as a convenient confirmation of 
cytokine activity. The activity of a protein of the present 
invention is evidenced by any one of a number of routine 

25 factor dependent cell proliferation assays for cell lines 
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including, without limitation, 32D, DA2, DA1G, T10, B9, 
B9/11, BaF3, MC9/G, M+ (preB M+) , 2E8, RB5, DAI, 123, T1165, 
HT2, CTLL2, TF-1, Mo7e and CMK. 

The activity of a protein of the invention may, 
5 among other means, be measured by the following methods: 

Assays for T-cell or thymocyte proliferation 
include without limitation those described in: Current 
Protocols in Immunology, Ed by J. E . Coligan, A.M. Kruisbeek, 

D. H. Margulies, E.M. Shevach, W Strober, Pub. Greene 
10 Publishing Associates and Wiley-Interscience (Chapter 3, In 

Vitro assays for Mouse Lymphocyte Function 3.1-3.19; Chapter 
7, Immunologic studies in Humans); Takai et al., J. Immunol. 
137:3494-3500, 1986; Bertagnolli et al . , J. Immunol. 
145:1706-1712, 1990; Bertagnolli et al . , Cellular Immunology 
15 133:327-341, 1991; Bertagnolli, et al . , J. Immunol. 

149:3778-3783, 1992; Bowman et al . , J. Immunol. 152: 1756- 
1761, 1994. 

Assays for cytokine production and/or 

proliferation of spleen cells, lymph node cells or 
20 thymocytes include, without limitation, those described in: 
Polyclonal T cell stimulation, Kruisbeek, A.M. and Shevach, 

E. M. In Current Protocols in Immunology. J.E.e.a. Coligan 
eds. Vol 1 pp. 3.12.1-3.12.14, John Wiley and Sons, Toronto. 
1994; and Measurement of mouse and human Interferon y, 

2 5 Schreiber, R.D. In Current Protocols in Immunology. J.E.e.a. 
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Coligan eds. Vol 1 pp. 6.8.1-6.8.8, John Wiley and Sons, 
Toronto. 1994. 

Assays for proliferation and differentiation of 
hematopoietic and lymphopoietic cells include, without 
5 limitation, those described in: Measurement of Human and 
Murine Interleukin 2 and Interleukin 4, Bottomly, K., Davis, 
L.S. and Lipsky, P.E. In Current Protocols in Immunology. 
J.E.e.a. Coligan eds. Vol 1 pp. 6.3.1-6.3.12, John Wiley and 
Sons, Toronto. 1991; deVries et al . , J. Exp. Med. 173:1205- 

10 1211, 1991; Moreau et al . , Nature 336:690-692, 1988; 

Greenberger et al . , Proc. Natl. Acad. Sci. U.S.A. 80:2931- 
2938, 1983; Measurement of mouse and human interleukin 6- 
Nordan, R . In Current Protocols in Immunology. J.E.e.a. 
Coligan eds. Vol 1 pp. 6.6.1-6.6.5, John Wiley and Sons, 

15 Toronto. 1991; Smith et al . , Proc. Natl. Acad. Sci. U.S.A. 

83:1857-1861, 1986; Measurement of human Interleukin 11 - 
Bennett, F . , Giannotti, J., Clark, S.C. and Turner, K. J. In 
Current Protocols in Immunology. J.E.e.a. Coligan eds. Vol 1 
pp. 6.15.1 John Wiley and Sons, Toronto. 1991; Measurement 

20 of mouse and human Interleukin 9 - Ciarletta, A., Giannotti, 
J., Clark, S.C. and Turner, K.J. In Current Protocols in 
Immunology. J.E.e.a. Coligan eds. Vol 1 pp. 6.13.1, John 
Wiley and Sons, Toronto. 1991. 

Assays for T-cell clone responses to antigens 

25 (which will identify, among others, proteins that affect 
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APC-T cell interactions as well as direct T-cell effects by 
measuring proliferation and cytokine production) include, 
without limitation, those described in: Current Protocols in 
Immunology, Ed by J. E. Coligan, A.M. Kruisbeek, D.H. 
5 Margulies, E.M. Shevach, W Strober, Pub. Greene Publishing 
Associates and Wiley-Interscience (Chapter 3, In Vitro 
assays for Mouse Lymphocyte Function; Chapter 6, Cytokines 
and their cellular receptors; Chapter 7, Immunologic studies 
in Humans); Weinberger et al . , Proc. Natl. Acad. Sci . USA 

10 77:6091-6095, 1980; Weinberger et al . , Eur. J. Immun. 

11:405-411, 1981; Takai et al . , J. Immunol. 137:3494-3500, 
1986; Takai et al . , J. Immunol. 140:508-512, 1988. 

Immune Stimulating or Suppressing Activity 

A protein of the present invention may also 

15 exhibit immune stimulating or immune suppressing activity, 
including without limitation the activities for which assays 
are described herein. A protein may be useful in the 
treatment of various immune deficiencies and disorders 
(including severe combined immunodeficiency (SCID) ) , e.g., 

20 in regulating^ (up or down) growth and proliferation of T 
and/or B lymphocytes, as well as effecting the cytolytic 
activity of NK cells and other cell populations. These 
immune deficiencies may be genetic or be caused by viral 
(e.g., HIV) as well as bacterial or fungal infections, or 

25 may result from autoimmune disorders. More specifically, 
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infectious diseases causes by viral, bacterial, fungal or 
other infection may be treatable using a protein of the 
present invention, including infections by HIV, hepatitis 
viruses, herpesviruses, mycobacteria, Leishmania spp., 
5 malaria spp. and various fungal infections such as 
candidiasis. Of course, in this regard, a protein of the 
present invention may also be useful where a boost to the 
immune system generally may be desirable, i.e., in the 
treatment of cancer. 

10 Autoimmune disorders which may be treated using a 

protein of the present invention include, for example, 
connective tissue disease, multiple sclerosis, systemic 
lupus erythematosus, rheumatoid arthritis, autoimmune 
pulmonary inflammation, Guillain-Barre syndrome, autoimmune 

15 thyroiditis, insulin dependent diabetes mellitis, myasthenia 
gravis, graf t-versus-host disease and autoimmune 

inflammatory ,eye disease. Such a protein of the present 
invention may also to be useful in the treatment of allergic 
reactions and conditions, such as asthma (particularly 

20 allergic asthma) or other respiratory problems. Other 
conditions, in which immune suppression is desired 
(including, for example, organ transplantation) , may also be 
treatable using a protein of the present invention. 

Using the proteins of the invention it may also be 

25 possible to immune responses, in a number of ways. Down 
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regulation may be in the form of inhibiting or blocking an 
immune response already in progress or may involve 
preventing the induction of an immune response. The 
functions of activated T cells may be inhibited by 
5 suppressing T cell responses or by inducing specific 
tolerance m T cells, or both. Immunosuppression of T cell 
responses is generally an active, non-antigen- specif ic, 
process which requires continuous exposure of the T cells to 
the suppressive agent. Tolerance, which involves inducing 
10 non-responsiveness or anergy in T cells, is distinguishable 
from immunosuppression in that it is generally antigen- 
specific and persists after exposure to the tolerizing agent 
has ceased. Operationally, tolerance can be demonstrated by 
the lack of a T cell response upon reexposure to specific 
15 antigen in the absence of the tolerizing agent. 

Down regulating or preventing one or more antigen 
functions (including without limitation B lymphocyte antigen 
functions (such as , for example, B7)), e.g., preventing 
high level lymphokine synthesis by activated T cells, will 
20 be useful in situations of tissue, skin and organ 
transplantation and in graf t-versus-host disease (GVHD) . For 
example, blockage of T cell function should result in 
reduced tissue destruction in tissue transplantation. 
Typically, in tissue transplants, rejection of the 
25 transplant is initiated through its recognition as foreign 
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by T cells, followed by an immune reaction that destroys the 
transplant. The administration of a molecule which inhibits 
or blocks interaction of a B7 lymphocyte antigen with its 
natural ligand(s) on immune cells (such as a soluble, 

5 monomerrc form of a peptide having B7-2 activity alone or in 
conjunction with a monomeric form of a peptide having an 
activity of another B lymphocyte antigen (e.g., B7-1, B7-3) 
or blocking antibody) , prior to transplantation can lead to 
the binding of the molecule to the natural ligand(s) on the 

10 immune cells without transmitting the corresponding 
costimulatory signal. Blocking B lymphocyte antigen function 
in this matter prevents cytokine synthesis by immune cells, 
such as T cells, and thus acts as an immunosuppressant. 
Moreover, the lack of costimulation may also be sufficient 

15 to anergize the T cells, thereby inducing tolerance in a 
subject. Induction of long-term tolerance by B lymphocyte 
antigen-blocking reagents may avoid the necessity of 
repeated administration of these blocking reagents. To 
achieve sufficient immunosuppression or tolerance in a 

20 subject, it may also be necessary to block the function of a 
combination of B lymphocyte antigens. 

The efficacy of particular blocking reagents in 
preventing organ transplant rejection or GVHD can be 
assessed using animal models that are predictive of efficacy 

25 in humans. Examples of appropriate systems which can be used 
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include allogeneic cardiac grafts in rats and xenogeneic 
pancreatic islet cell grafts in mice, both of which have 
been used to examine the immunosuppressive effects of 
CTLA4Ig fusion proteins in vivo as described in Lenschow et 
5 al., Science 257:789-792 (1992) and Turka et al . , Proc . Natl. 
Acad. Sci USA, 89:11102-11105 (1992). In addition, murine 
models of GVHD (see Paul ed., Fundamental Immunology, Raven 
Press, New York, 1989, pp. 846-847) can be used to determine 
the effect of blocking B lymphocyte antigen function in vivo 
10 on the development of that disease. 

Blocking antigen function may also be 
therapeutically useful for treating autoimmune diseases. 
Many autoimmune disorders are the result of inappropriate 
activation of T cells that are reactive against self tissue 
15 and which promote the production of cytokines and 
autoantibodies involved in the pathology of the diseases. 
Preventing the activation of autoreactive T cells may reduce 
or eliminate disease symptoms. Administration of reagents 
which block costimulation of T cells by disrupting 
20 A receptor : ligand interactions of B lymphocyte antigens can be 
used to inhibit T cell activation and prevent production of 
autoantibodies or T cell-derived cytokines which may be 
involved in the disease process. Additionally, blocking 
reagents may induce antigen-specific tolerance of 
25 autoreactive T cells which could lead to long-term relief 
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from the disease. The efficacy of blocking reagents in 
preventing or alleviating autoimmune disorders can be 
determined using a number of well-characterized animal 
models of human autoimmune diseases. Examples include murine 
5 experimental autoimmune encephalitis, systemic lupus 
erythmatosis in MRL/lpr/lpr mice or NZB hybrid mice, murine 
autoimmune collagen arthritis, diabetes mellitus in NOD mice 
and BB rats, and murine experimental myasthenia gravis {see 
Paul ed., Fundamental Immunology, Raven Press, New York, 

10 1989, pp. 840-856) . 

Upregulation of an antigen function (preferably a 
B lymphocyte antigen function) , as a means of up regulating 
immune responses, may also be useful in therapy. 
Upregulation of immune responses may be in the form of 

15 enhancing an existing immune response or eliciting an 
initial immune response. For example, enhancing an immune 
response through stimulating B lymphocyte antigen function 
may be useful in cases of viral infection. In addition, 
systemic viral diseases such as influenza, the common cold, 

20 and encephalitis might be alleviated by the administration 
of stimulatory forms of B lymphocyte antigens systemically . 

Alternatively, anti-viral immune responses may be 
enhanced in an infected patient by removing T cells from the 
patient, costimulating the T cells in vitro with viral 

25 antigen-pulsed APCs either expressing a peptide of the 
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present invention or together with a stimulatory form of a 
soluble peptide of the present invention and reintroducing 
the in vitro activated T cells into the patient. Another 
method of enhancing anti-viral immune responses would be to 
5 isolate infected cells from a patient, transfect them with a 
nucleic acid encoding a protein of the present invention as 
described herein such that the cells express all or a 
portion of the protein on their surface, and reintroduce the 
transfected cells into the patient. The infected cells would 
10 now be capable of delivering a costimulatory signal to, and 
thereby activate, T cells in vivo. 

In another application, up regulation or 
enhancement of antigen function (preferably B lymphocyte 
antigen function) may be useful in the induction of tumor 
15 immunity. Tumor cells (e.g., sarcoma, melanoma, lymphoma, 
leukemia, neuroblastoma, carcinoma) transfected with a 
nucleic acid encoding at least one peptide of the present 
invention can be administered to a subject to overcome 
tumor-specific tolerance in the subject. If desired, the 
20 tumor cell can be transfected to express a combination, of 
peptides. For example, tumor cells obtained from a patient 
can be transfected ex vivo with an expression vector 
directing the expression of a peptide having B7-2-like 
activity alone, or in conjunction with a peptide having B7- 
25 1-like activity and/or B7-3-like activity. The transfected 
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tumor cells are returned to the patient to result in 
expressxon of the peptides on the surface of the transfected 
cell. Alternatively, gene therapy techniques can be used to 
target a tumor cell for transfection in vivo. 
5 The presence of the peptide of the present 

invention having the activity of a B lymphocyte antigen (s) 
on the surface of the tumor cell provides the necessary 
costimulation signal to T cells to induce a T cell mediated 
immune response against the transfected tumor cells. In 
10 addition, tumor cells which lack MHC class I or MHC class II 
molecules, or which fail to reexpress sufficient amounts of 
MHC class I or MHC class II molecules, can be transfected 
with nucleic acid encoding all or a portion of (e.g., a 
cytoplasmic-domain truncated portion) of an MHC class I a 
15 chain protein and 0 2 microglobulin protein or an MHC class 
II a chain protein and an MHC class II 0 chain protein to 
thereby express MHC class I or MHC class II proteins on the 
cell surface. Expression of the appropriate class I or class 
II MHC in conjunction with a peptide having the activity of 
20 a B lymphocyte antigen (e.g., B7-1, B7-2, B7-3) induces a T 
cell mediated immune response against the transfected tumor 
cell. Optionally, a gene encoding an antisense construct 
which blocks expression of an MHC class II associated 
protein, such as the invariant chain, can also be 
25 cotransfected with a DNA encoding a peptide having the 



WO 01/04297 PCT/JPOO/03942 



29 



activity of a B lymphocyte antigen to promote presentation 
of tumor associated antigens and induce tumor specific 
immunity. Thus, the induction of a T ceil mediated immune 
response in a human subject may be sufficient to overcome 
tumor-specific tolerance in the subject. 

The activity of a protein of the invention may, 
among other means, be measured by the following methods: 

Suitable assays for thymocyte or splenocyte 
cytotoxicity include, without limitation, those described 
in: Current Protocols in Immunology, Ed by J . E. Coligan, 
A.M. Kruisbeek, D.H. Margulies, E.M. Shevach, W Strober, Pub. 
Greene Publishing Associates and Wiley-Interscience (Chapter 
3, In Vitro assays for Mouse Lymphocyte Function 3.1-3.19; 
Chapter 7, Immunologic studies in Humans); Herrmann et al . , 
Proc. Natl. Acad. Sci. USA 7 8:24 88-2492, 1981; Herrmann et 
al., J . Immunol. 128:1968-1974, 1982; Handa et al . , J. 
Immunol. 135:1564-1572, 1985; Takai et al . , J. Immunol. 
137:3494-3500, 1986; Takai et al . , J. Immunol. 140:508-512, 
1988; Herrmann et al . , Proc. Natl. Acad. Sci. USA 78:2488- 
2492, 1981; Herrmann et al . , J. Immunol . 128:1968-1974, 
1982; Handa et al . , J. Immunol. 135:1564-1572, 1985; Takai 
et al., J. Immunol. 137:3494-3500, 198 6; Bowmanet al . , J. 
Virology 61:1992-1998; Takai et al . , J. Immunol. 140:508-512, 
1988; Bertagnolli et al., Cellular Immunology 133:327-341, 
1991; Brown et al . , J. Immunol. 153:3079-3092, 1994. 



WO 01/04297 



PCT/JPOO/03942 



Assays for T- cell -dependent immunoglobulin 
responses and isotype switching (which will identify, among 
others, proteins that modulate T-cell dependent antibody 
responses and that affect Thl/Th2 profiles) include, without 
5 limitation, those described in: Maliszewski, J. Immunol. 
144:3028-3033, 1990; and Assays for B cell function: In 
vitro antibody production, Mond, J.J. and Brunswick, M. In 
Current Protocols in Immunology. J.E.e.a. Coligan eds . Vol 1 
pp. 3.8.1-3.8.16, John Wiley and Sons, Toronto. 1994. 

10 Mixed lymphocyte reaction (MLR) assays (which will 

identify, among others, proteins that generate predominantly 
Thl and CTL responses) include, without limitation, those 
described in: Current Protocols in Immunology, Ed by J . E . 
Coligan, A.M. Kruisbeek, D.H. Margulies, E.M. Shevach, W 

15 Strober, Pub. Greene Publishing Associates and Wiley- 
Interscience (Chapter 3, In Vitro assays for Mouse 
Lymphocyte Function 3.1-3.19; Chapter 7, Immunologic studies 
in Humans); Takai et al., J. Immunol. 137:34 94-3500, 1986; 
Takai et al . , J . Immunol. 140:508-512, 1988; Bertagnolli et 

20 al., J - Immunol. 149:3778-3783, 1992. 

Dendritic cell -dependent assays (which will 
identify, among others, proteins expressed by dendritic 
cells that activate naive T-cells) include, without 
limitation, those described in: Guery et al . , J. Immunol* 

25 134:536-544, 1995; Inaba et al., Journal of Experimental 
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Medicine 173:549-559, 1991; Macatonia et al . , Journal of 
Immunology 154:5071-5079, 1995; Porgador et al . , Journal of 
Experimental Medicine 182:255-260, 1995; Nair et al., 
Journal of Virology 67:4062-4069, 1993; Huang et al., 
Science 264:961-965, 1994; Macatonia et al . , Journal of 
Experimental Medicine 169:1255-1264, 1989; Bhardwaj et al., 
Journal of Clinical Investigation 94:797-807, 1994; and 
Inaba et al . , Journal of Experimental Medicine 172:631-640, 
1990. 

Assays for lymphocyte survival/apoptosis (which 
will identify, among others, proteins that prevent apoptosis 
after superantigen induction and proteins that regulate 
lymphocyte homeostasis) include, without limitation, those 
described in: Darzynkiewicz et al., Cytometry 13:795-808, 
1992; Gorczyca et al . , Leukemia 7:659-670, 1993; Gorczyca et 
al., Cancer Research 53:194 5-1951, 1993; Itoh et al . , Cell 
66:233-243, 1991; Zacharchuk, Journal of Immunology 
145:4037-4045, 1990; Zamai et al . , Cytometry 14:891-897, 
1993; Gorczyca et al . , International Journal of Oncology 
1:639-648, 1992, 

Assays for proteins that influence early steps of 
T-cell commitment and development include, without 
limitation, those described in: Antica et al., Blood 84:111- 
117, 1994; Fine et al . , Cellular Immunology 155:111-122, 
1994; Galy et al., Blood 85:2770-2778, 1995; Toki et al . , 
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Proc. Nat. Acad Sci. USA 88:7548-7551, 1991. 

Hpmatopoi psi . s Regulat i ng Activ i ty 

A protein of the present invention may be useful 
in regulation of hematopoiesis and, consequently, in the 
5 treatment of myeloid or lymphoid cell deficiencies. Even 
marginal biological activity in support of colony forming 
cells or of factor-dependent cell lines indicates 
involvement in regulating hematopoiesis, e.g. in supporting 
the growth and proliferation of erythroid progenitor cells 

10 alone or in combination with other cytokines, thereby 
indicating utility, for example, in treating various anemias 
or for use in conjunction with irradiation/chemotherapy to 
stimulate the production of erythroid precursors and/or 
erythroid cells; in supporting the growth and proliferation 

15 of myeloid cells such as granulocytes and 
monocytes/macrophages (i.e., traditional CSF activity) 
useful, for example, in conjunction with chemotherapy to 
prevent or treat consequent myelo-suppression; in supporting 
the growth and proliferation of megakaryocytes and 

20 consequently of platelets thereby allowing prevention or ( 
treatment of various platelet disorders such as 
thrombocytopenia, and generally for use in place of or 
complementary to platelet transfusions; and/or in supporting 
the growth and proliferation of hematopoietic stem cells 

2 5 which are capable of maturing to any and all of the above- 
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mentioned hematopoietic cells and therefore find therapeutic 
utility in various stem cell disorders (such as those 
usually treated with transplantation, including, without 
limitation, aplastic anemia and paroxysmal nocturnal 
5 hemoglobinuria) , as well as in repopulating the stem cell 
compartment post irradiation/chemotherapy, either in-vivo or 
ex-vivo (i.e., in conjunction with bone marrow 
transplantation or with peripheral progenitor cell 
transplantation (homologous or heterologous) ) as normal 

10 cells or genetically manipulated for gene therapy. 

The activity of a protein of the invention may, 
among other means, be measured by the following methods: 

Suitable assays for proliferation and 

differentiation of various hematopoietic lines are cited 

1 5 above . 

Assays for embryonic stem cell differentiation 
(which will identify, among others, proteins that influence 
embryonic differentiation hematopoiesis) include, without 
limitation, those described in: Johansson et al . Cellular 

20 Biology 15:141-151, 1995; Keller et al . , Molecular and 
Cellular Biology 13:473-486, 1993; McClanahan et al . , Blood 
81 :2903-2915, 1993. 

Assays for stem cell survival and differentiation 
(which will identify, among others, proteins that regulate 

25 lympho-hematopoiesis) include, without limitation, those 
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described in: Methylcellulose colony forming assays, 
Freshney, M.G. In Culture of Hematopoietic Cells. R.I. 
Freshney, et al. eds . Vol pp. 265-268, Wiley-Liss, Inc., New 
York, NY. 1994/ Hirayama et al . , Proc. Natl. Acad. Sci . USA 
5 89:5907-5911, 1992; Primitive hematopoietic colony forming 
cells with high proliferative potential, McNiece, I.K. and 
Briddell, R.A. In Culture of Hematopoietic Cells. R.I. 
Freshney, et al . eds. Vol pp. 23-39, Wiley-Liss, Inc., New 
York, NY. 1994; Neben et al., Experimental Hematology 

10 22:353-359, 1994; Cobblestone area forming cell assay, 
Ploemacher, R.E. In Culture of Hematopoietic Cells. R.I. 
Freshney, et al . eds. Vol pp. 1-21, Wiley-Liss, Inc., New 
York, NY. 1994; Long term bone marrow cultures in the 
presence of stromal cells, Spooncer, E . , Dexter, M. and 

15 Allen, T. In Culture of Hematopoietic Cells. R.I. Freshney, 
et al. eds. Vol pp. 163-179, Wiley-Liss, Inc., New York, NY. 
1994; Long term culture initiating cell assay, Sutherland, 
H.J. In Culture of Hematopoietic Cells. R.I. Freshney, et al . 
eds. Vol pp. 139-162, Wiley-Liss, Inc., New York, NY. 1994. 

20 .Tissu e G r owt h Acti v ity 

A protein of the present invention also may have 
utility in compositions used for bone, cartilage, tendon, 
ligament and/or nerve tissue growth or regeneration, as well 
as for wound healing and tissue repair and replacement, and 

25 in the treatment of burns, incisions and ulcers. 
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A protein of the present invention, which induces 
cartilage and/or bone growth in circumstances where bone is 
not normally formed, has application in the healing of bone 
fractures and cartilage damage or defects in humans and 
5 other animals. Such a preparation employing a protein of the 
invention may have prophylactic use in closed as well as 
open fracture reduction and also in the improved fixation of 
artificial joints. De novo bone formation induced by an 
osteogenic agent contributes to the repair of congenital , 

10 trauma induced, or oncologic resection induced craniofacial 
defects, and also is useful in cosmetic plastic surgery. 

A protein of this invention may also be used in 
the treatment of periodontal disease, and in other tooth 
repair processes. Such agents may provide an environment to 

15 attract bone-forming cells, stimulate growth of bone-forming 
cells or induce differentiation of progenitors of bone- 
forming cells. A protein of the invention may also be useful 
in the treatment of osteoporosis or osteoarthritis, such as 
through stimulation of bone and/or cartilage repair or by 

20 blocking inflammation or processes of tissue destruction 
(collagenase activity, osteoclast activity, etc.) mediated 
by inflammatory processes. 

Another category of tissue regeneration activity 
that may be attributable to the protein of the present 

2 5 invention is tendon/ ligament formation. A protein of the 
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present invention, which induces tendon/ ligament- like tissue 
or other tissue formation in circumstances where such tissue 
is not normally formed, has application in the healing of 
tendon or ligament tears, deformities and other tendon or 
5 ligament defects in humans and other animals. Such a 
preparation employing a tendon/ligament-like tissue inducing 
protein may have prophylactic use in preventing damage to 
tendon or ligament tissue, as well as use in the improved 
fixation of tendon or ligament to bone or other tissues, and 

10 in repairing defects to tendon or ligament tissue. De novo 
tendon/ligament-like tissue formation induced by a 
composition of the present invention contributes to the 
repair of congenital, trauma induced, or other tendon or 
ligament defects of other origin, and is also useful in 

15 cosmetic plastic surgery for attachment or repair of tendons 
or ligaments. The compositions of the present invention may 
provide an environment to attract tendon or ligament-forming 
cells, stimulate growth of tendon- or ligament-forming cells, 
induce differentiation of progenitors of tendon- or 

20 ligament-forming cells, or induce growth of tendon/ ligament 
cells or progenitors ex vivo for return in vivo to effect 
tissue repair. The compositions of the invention may also be 
useful in the treatment of tendinitis, carpal tunnel 
syndrome and other tendon or ligament defects. The 

25 compositions may also include an appropriate matrix and/or 
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sequestering agent as a carrier as is well known in the art. 

The protein of the present invention may also be 
useful for proliferation of neural cells and for 
regeneration of nerve and brain tissue, i.e. for the 
5 treatment of central and peripheral nervous system diseases 
and neuropathies, as well as mechanical and traumatic 
disorders, which involve degeneration, death or trauma to 
neural cells or nerve tissue. More specifically, a protein 
may be used in the treatment of diseases of the peripheral 

10 nervous system, such as peripheral nerve injuries, 
peripheral neuropathy and localized neuropathies, and 
central nervous system diseases, such as Alzheimer's, 
Parkinson's disease, Huntington's disease, amyotrophic 
lateral sclerosis, and Shy-Drager syndrome. Further 

15 conditions which may be treated in accordance with the 
present invention include mechanical and traumatic disorders, 
such as spinal cord disorders, head trauma and 
cerebrovascular diseases such as stroke. Peripheral 
neuropathies resulting from chemotherapy or other medical 

20 therapies may also be treatable using a protein of the 
invention . 

Proteins of the invention may also be useful to 
promote better or faster closure of non-healing wounds, 
including without limitation pressure ulcers, ulcers 
25 associated with vascular insufficiency, surgical and 
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traumatic wounds and the like. 

It is expected that a protein of the present 
invention may also exhibit activity for generation or 
regeneration of other tissues, such as organs (including, 
5 for example, pancreas, liver, intestine, kidney, skin, 
endothelium) , muscle (smooth, skeletal or cardiac) and 
vascular (including vascular endothelium) tissue, or for 
promoting the growth of cells comprising such tissues. Part 
of the desired effects may be by inhibition or modulation of 
10 fibrotic scarring to allow normal tissue to regenerate. A 
protein of the invention may also exhibit angiogenic 
activity. 

A protein of the present invention may also be 
useful for gut protection or regeneration and treatment of 
15 lung or liver fibrosis, reperfusion injury in various 
tissues, and conditions resulting from systemic cytokine 
damage . 

A protein of the present invention may also be 
useful for promoting or inhibiting differentiation of 
20 tissues described above from precursor tissues or, cells; or 
for inhibiting the growth of tissues described above. 

The activity of a protein of the invention may, 
among other means, be measured by the following methods: 

Assays for tissue generation activity include, 
25 without limitation, those described in: International Patent 
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Publication No. WO95/16035 (bone, cartilage, tendon); 
International Patent Publication No. WO95/0584 6 (nerve, 
neuronal); International Patent Publication No* WO91/07491 
(skin, endothelium ) . 
5 Assays for wound healing activity include, without 

limitation, those described in: Winter, Epidermal Wound 
Healing, pps . 71-112 (Maibach, HI and Rovee, DT, eds . ) , Year 
Book Medical Publishers, Inc., Chicago, as modified by 
Eaglstein and Mertz, J. Invest. Dermatol 71:382-84 (1978). 

10 Activin/Inhibin Activity 

A protein of the present invention may also 
exhibit activin- or inhibin-related activities. Inhibins are 
characterized by their ability to inhibit the release of 
follicle stimulating hormone (FSH) , while activins and are 

15 characterized by their ability to stimulate the release of 
follicle stimulating hormone (FSH) . Thus, a protein of the 
present invention, alone or in heterodimers with a member of 
the inhibin a family, may be useful as a contraceptive based 
on the ability of inhibins to decrease fertility in female 

20 mammals and decrease spermatogenesis in male mammals. 

Administration of sufficient amounts of other inhibins can 
induce infertility in these mammals. Alternatively, the 
protein of the invention, as a homodimer or as a heterodimer 
with other protein subunits of the inhibin- £ group, may be 

25 useful as a fertility inducing therapeutic, based upon the 
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ability of activin molecules in stimulating FSH release from 
cells of the anterior pituitary. See, for example, United 
States Patent 4,798,885. A protein of the invention may also 
be useful for advancement of the onset of fertility in 
5 sexually immature mammals, so as to increase the lifetime 
reproductive performance of domestic animals such as cows, 
sheep and pigs . 

The activity of a protein of the invention may, 
among other means, be measured by the following methods: 

10 Assays for activin/inhibin activity include, 

without limitation, those described in: Vale et al . , 
Endocrinology 91:562-572, 1972; Ling et al . , Nature 321:779- 
782, 1986; Vale et al . , Nature 321:776-779, 1986; Mason et 
al., Nature 318:659-663, 1985; Forage et al., Proc. Natl. 

15 Acad. Sci. USA 83:3091-3095, 1986. 

Chemotactic/Chemokinetic Activity 

A protein of the present invention may have 
chemo tactic or chemokinetic activity (e.g., act as a 
chemokine) for mammalian cells, including, for example, 

20 monocytes, fibroblasts, neutrophils, T-cells, mast cells, 
eosinophils, epithelial and/or endothelial cells. 
Chemotactic and chemokinetic proteins can be used to 
mobilize or attract a desired cell population to a desired 
site of action. Chemotactic or chemokinetic proteins provide 

2 5 particular advantages in treatment of wounds and other 
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trauma to tissues, as well as in treatment of localized 
infections. For example, attraction of lymphocytes, 
monocytes or neutrophils to tumors or sites of infection may 
result in improved immune responses against the tumor or 
5 infecting agent. 

A protein or peptide has chemotactic activity for 
a particular cell population if it can stimulate, directly 
or indirectly, the directed orientation or movement of such 
cell population. Preferably, the protein or peptide has the 
10 ability to directly stimulate directed movement of cells. 

Whether a particular protein has chemotactic activity for a 
population of cells can be readily determined by employing 
such protein or peptide in any known assay for cell 
chemotaxis . 

15 The activity of a protein of the invention may, 

among other means, be measured by the following methods: 

Assays for chemotactic activity (which will 
identify proteins that induce or prevent chemotaxis) consist 
of assays that measure the ability of a protein to induce 

20 the migration of cells across a membrane as well as the 
ability of a protein to induce the adhesion of one cell 
population to another cell population. Suitable assays for 
movement and adhesion include, without limitation, those 
described in: Current Protocols in Immunology, Ed by J.E. 

25 Coligan, A.M. Kruisbeek, D.H. Margulies, E.M. Shevach, 
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W.Strober, Pub. Greene Publishing Associates and Wiley- 
Interscience (Chapter 6.12, Measurement of alpha and beta 
Chemokines 6.12.1-6.12.28; Taub et al. J. Clin. Invest. 
95:1370-1376, 1995; Lind et al . APMIS 103:140-146, 1995; 
5 Muller et al Eur. J. Immunol. 25: 1744-1748; Gruber et al. J. 
of Immunol. 152:5860-58 67, 1994; Johnston et al . J. of 
Immunol. 153: 1762-1768, 1994. 

Hemostatic and Thrombolytic Activity 

A protein of the invention may also exhibit 

10 hemostatic or thrombolytic activity. As a result, such a 
protein is expected to be useful in treatment of various 
coagulation disorders (including hereditary disorders, such 
as hemophilias) or to enhance coagulation and other 
hemostatic events in treating wounds resulting from trauma, 

15 surgery or other causes. A protein of the invention may also 
be useful for dissolving or inhibiting formation of 
thromboses and for treatment and prevention of conditions 
resulting therefrom (such as, for example, infarction of 
cardiac and central nervous system vessels (e.g., stroke)). 

20 The activity of a protein of the invention may, 

among other means, be measured by the following methods: 

Assay for hemostatic and thrombolytic activity 
include, without limitation, those described in: Linet et 
al., J. Clin. Pharmacol. 26:131-140, 1986; Burdick et al . , 

25 Thrombosis Res. 45:413-419, 1987; Humphrey et al . , 
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474, 1988. 

Receptor /kigand Activity 

A protein of the present invention may also 
5 demonstrate activity as receptors, receptor ligands or 
inhibitors or agonists of receptor/ligand interactions. 
Examples of such receptors and ligands include, without 
limitation, cytokine receptors and their ligands, receptor 
kinases and their ligands, receptor phosphatases and their 

10 ligands, receptors involved in cell-cell interactions and 
their ligands (including without limitation, cellular 
adhesion molecules (such as selectins, integrins and their 
ligands) and receptor/ligand pairs involved in antigen 
presentation, antigen recognition and development of 

15 cellular and humoral immune responses) . Receptors and 
ligands are also useful for screening of potential peptide 
or small molecule inhibitors of the relevant receptor/ligand 
interaction. A protein of the present invention (including, 
without limitation, fragments of receptors and ligands) may 

2 0 themselves be useful as inhibitors of receptor/ligand 
interactions . 

The activity of a protein of the invention may, 
among other means, be measured by the following methods: 

Suitable assays for receptor-ligand activity 

25 include without limitation those described in: Current 
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Protocols in Immunology, Ed by J.E. Coligan, A.M. Kruisbeek, 
D.H. Margulies, E.M. Shevach, W.Strober, Pub. Greene 
Publishing Associates and Wiley-Interscience (Chapter 7.28, 
Measurement of Cellular Adhesion under static conditions 
5 7.28.1-7.28.22), Takai et al . , Proc. Natl. Acad. Sci. USA 
84:6864-6868, 1987; Bierer et al . , J. Exp. Med. 168:1145- 
1156, 1988; Rosenstein et al . , J. Exp. Med. 169:149-160 
1989; Stoltenborg et al . , J. Immunol. Methods 175:59-68, 
1994; Stitt et al . , Cell 80:661-670, 1995. 
10 Anti -Inflammatory Activity 

Proteins of the present invention may also exhibit 
anti-inflammatory activity. The ant i- inflammatory activity 
may be achieved by providing a stimulus to cells involved in 
the inflammatory response, by inhibiting or promoting cell- 

15 cell interactions (such as, for example, cell adhesion) , by 
inhibiting or promoting chemotaxis of cells involved in the 
inflammatory process, inhibiting or promoting cell 
extravasation, or by stimulating or suppressing production 
of other factors which more directly inhibit or promote an 

20 inflammatory response. Proteins exhibiting such activities 
can be used to treat inflammatory conditions including 
chronic or acute conditions) , including without limitation 
inflammation associated with infection (such as septic shock, 
sepsis or systemic inflammatory response syndrome (SIRS)), 
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ischemia-reperfusion injury, endotoxin lethality, arthritis, 
complement-mediated hyperacute rejection, nephritis, 
cytokine or chemokine-induced lung injury, inflammatory 
bowel disease, Crohn's disease or resulting from over 
5 production of cytokines such as TNF or IL-1 . Proteins of the 
invention may also be useful to treat anaphylaxis and 
hypersensitivity to an antigenic substance or material. 

Tumor Inhibition Activity 

In addition to the activities described above for 
10 immunological treatment or prevention of tumors, a protein 
of the invention may exhibit other anti-tumor activities. A 
protein may inhibit tumor growth directly or indirectly 
(such as, for example, via ADCC) . A protein may exhibit its 
tumor inhibitory activity by acting on tumor tissue or tumor 
15 precursor tissue, by inhibiting formation of tissues 
necessary to support tumor growth (such as, for example, by 
inhibiting angiogenesis) , by causing production of other 
factors, agents or cell types which inhibit tumor growth, or 
by suppressing, eliminating or inhibiting factors, agents or 
20 cell types which promote tumor growth. 

Other Activities 

A protein of the invention may also exhibit one or 
more of the following additional activities or effects: 
inhibiting the growth, infection or function of, or killing, 
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infectious agents, including, without limitation, bacteria, 
viruses, fungi and other parasites; effecting (suppressing 
or enhancing) bodily characteristics, including, without 
limitation, height, weight, hair color, eye color, skin, fat 
5 to lean ratio or other tissue pigmentation, or organ or body 
part size or shape (such as, for example, breast 
augmentation or diminution, change in bone form or shape) ; 
effecting biorhythms or cardiac cycles or rhythms; effecting 
the fertility of male or female subjects; effecting the 

10 metabolism, catabolism, anabolism, processing, utilization, 
storage or elimination of dietary fat, lipid, protein, 
carbohydrate, vitamins, minerals, cofactors or other 
nutritional factors or component (s) ; effecting behavioral 
characteristics, including, without limitation, appetite, 

15 libido, stress, cognition (including cognitive disorders), 
depression (including depressive disorders) and violent 
behaviors; providing analgesic effects or other pain 
reducing effects; promoting differentiation and growth of 
embryonic stem cells in lineages other than hematopoietic 

2 0 lineages; hormonal or endocrine activity; in the case of 
enzymes, correcting deficiencies of the enzyme and treating 
deficiency-related diseases; treatment of hyperprolif erative 
disorders (such as, for example, psoriasis); immuno globulin- 
like activity (such as, for example, the ability to bind 

25 antigens or complement) ; and the ability to act as an 
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antigen in a vaccine composition to raise an immune response 
against such protein or another material or entity which is 
cross-reactive with such protein. 

5 Examples 

The present invention is specifically illustrated 
in more detail by the following Examples, but Examples are 
not intended to restrict the present invention. The basic 
procedures with regard to the recombinant DNA and the 

10 enzymatic reactions were carried out according to the 
literature ["Molecular Cloning. A Laboratory Manual", Cold 
Spring Harbor Laboratory, 1989] . Unless otherwise stated, 
restriction enzymes and various modifying enzymes to be used 
were those available from Takara Shuzo . The buffer 

15 compositions and the reaction conditions for each of the 
enzyme reactions were as described in the attached 
instructions. The cDNA synthesis was carried out according 
to the literature [Kato, S. et al . , Gene 150: 243-250 
(1994) ] . 

20 (1) Selection of cDNAs Encoding Proteins Having 

Hydrophobic Domains 

The cDNA libraries constructed from phorbol ester- 
stimulated histiocytic lymphoma cell line U937 (ATCC CRL 
1593) mRNA, human thymus mRNA (Clontech) and human umbilical 
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cord blood mRNA were used as cDNA libraries. 

Full-length cDNA clones were selected from the 
respective libraries and the whole base sequences thereof 
were determined to construct a homo-protein cDNA bank 
consisting of the full-length cDNA clones. The 
hydrophobicity/hydrophilicity profiles were determined for 
the proteins encoded by the full-length cDNA clones 
registered in the homo-protein cDNA bank by the Kyte- 
Doolittle method [Kyte, J. & Doolittle, R. F., J. Mol. Biol. 
157: 105-132 (1982)] to examine the presence or absence of a 
hydrophobic domain. A clone that has a hydrophobic region 
being assumed as a secretory signal or a transmembrane 
domain in the amino acid sequence of the encoded protein was 
selected as a clone candidate. 

(2) Protein Synthesis by In Vitro Translation 
The plasmid vector bearing the cDNA of the present 
invention was used for in vitro transcription/translation 
with a T N T rabbit reticulocyte lysate kit (Promega) . In this 
case, [ 35 S] methionine was added to label the expression 

product with a radioisotope. Each of the reactions was 

I 

carried out according to the protocols attached to the kit. 
Two micrograms of the plasmid was subjected to the reaction 
at 30°C for 90 minutes in the reaction solution of a total 
volume of 25 pi containing 12.5 ul u of T N T rabbit 
reticulocyte lysate, 0.5 ul of a buffer solution (attached 
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to the kit) , 2 jil of an amino acid mixture (without 
methionine), 2 ul of [ 35 S ] methionine (Amersham) (0.37 MBq/ul) , 
0.5 ul of T7 RNA polymerase, and 20 U of RNasin. The 
experiment in the presence of a membrane system was carried 
out by adding 2.5 ul of a canine pancreas microsome fraction 
(Promega) to the reaction system. To 3 ul of the reaction 
solution was added 2 ul of the SDS sampling buffer (125 mM 
Tris-hydrochloride buffer, pH 6.8, 120 mM 2-mercaptoethanol , 
2% SDS solution, 0.025?; bromophenol blue and 20% glycerol) 
and the resulting mixture was heated at 95°C for 3 minutes 
and then subjected to SDS-polyacrylamide gel electrophoresis. 
The molecular weight of the translation product was 
determined by carrying out the autoradiography. 
(3) Expression in C0S7 

Escherichia coli cells harboring the expression 
vector for the protein of the present invention were 
cultured at 37 °C for 2 hours in 2 ml of the 2 x YT culture 
medium containing 100 ug/ml of ampicillin, the helper phage 
M13K07 (50 /i 1) was added thereto, and the cells were then 
cultured at 37 °C overnight. Single-stranded phage particles 
were obtained by polyethylene glycol precipitation from a 
supernatant separated by centrif ugation. The particles were 
suspended in 100 ul of 1 mM Tris-0.1 mM EDTA, pH 8 (TE) . 

The cultured cells derived from monkey kidney, 
C0S7, were cultured at 37 °C in the presence of 5% C0 2 in the 
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Dulbecco's modified Eagle's medium (DMEM) containing 10% 
fetal calf serum. 1 x 10 5 COS7 cells were inoculated into a 
6-well plate (Nunc, well diameter: 3 cm) and cultured at 
37 °C for 22 hours in the presence of 5% C0 2 . After the medium 
5 was removed, the cell surface was washed with a phosphate 
buffer solution followed by DMEM containing 50 mM Tris- 
hydrochloride (pH 7.5) (TDMEM) . A suspension containing 1 \il 
of the single-stranded phage suspension, 0.6 ml of the DMEM 
medium and 3 \il of TRANSFECTAM™ (IBF) was added to the cells 

10 and the cells were cultured at 37 °C for 3 hours in the 
presence of 5% C0 2 . After the sample solution was removed, 
the cell surface was washed with TDMEM, 2 ml per well of 
DMEM containing 10% fetal calf serum was added, and the 
cells were cultured at 37°C for 2 days in the presence of 5% 

15 C0 2 . After the medium was exchanged for a medium containing 
[ 3b S] cysteine or [ 35 S] methionine, the cells were cultured for 
one hour. After the medium and the cells were separated each 
other by centrif ugation, proteins in the medium fraction and 
the cell membrane fraction were subjected to SDS-PAGE. 

20 (4) Preparation of Antibodies 

A plasmid vector containing the cDNA of the 
present invention was dissolved in a phosphate buffer 
solution (PBS: 145 mM NaCl, 2.68 mM KC1, 8.09 mM Na 2 HP0 4 , 2 
mM KH 2 P0 4 , pH 7.2) to a concentration of 2 ug/yl. 25 \il each 

25 (a total of 50 yl) of the thus-prepared plasmid solution in 
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PBS was injected into the right and left musculi quadriceps 
femoris of three mice (ICR line) using a 26 guage needle. 
After similar injections were repeated for one month at 
intervals of one week, blood was collected. The collected 
5 blood was stored at 4'C overnight to coagulate the blood, 
and then centrifuged at 8,000 x g for five minutes to obtain 
a supernatant. NaN, was added to the supernatant to a 
concentration of 0.01% and the mixture was then stored at 
4°C. The generation of an antibody was confirmed by 
10 immunostaining of COS7 cells into which the corresponding 
vector had been introduced or by Western blotting using a 
cell lysate or a secreted product. 

(5) Clone Examples 

<HP03394> (SEQ ID NOS : 1, 11, and^21) 
15 Determination of the whole base sequence of the 

cDNA insert of clone HP03394 obtained from cDNA library of 
human umbilical cord blood revealed the structure consisting 
of a 45-bp 5' -untranslated region, a 1020-bp ORF, and a 942- 
bp 3' -untranslated region. The ORF encodes a protein 
20 consisting of 339 amino acid residues and there existed a 
putative secretory signal at the N-terminus and one putative 
transmembrane domain at the C-terminus . Figure 1 depicts the 
hydrophobicity/hydrophilicity profile, obtained by the Kyte- 
Doolittle method, of the present protein. In vitro 
25 translation resulted in formation of a translation product 
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of 42 kDa that was somewhat larger than the molecular weight 
of 36, 856 predicted from the ORF. Application of the (-3,-1) 
rule, a method for predicting the cleavage site of the 
secretory signal sequence, allows to expect that the mature 
5 protein starts from glutamine at position 21. 

The search of the protein data base using the 
amino acid sequence of the present protein revealed that the 
protein was similar to human monocyte inhibitory receptor 
(Accession No. AAB68665) . Table 2 shows the comparison 

10 between amino acid sequences of the human protein of the 
present invention (HP) and human monocyte inhibitory 
receptor (MI). Therein, the marks of -, + , and . represent a 
gap, an amino acid residue identical with that of the 
protein of the present invention, and an amino acid residue 

15 similar to that of the protein of the present invention, 
respectively. The both proteins shared a homology of 46.2% 
in the N-terminal region of 236 amino acid residues. 



Table 2 



HP MSPSPTALFCLGLCLG-RVPAQSGPLPKPSLQALPSSLVPLEKPVTLRCQGPPGVDLYRL 

* * # ****. ** *. . *. ******. * * *. * **. . ***. . . *** 

MI MIPTFTALLCLGLSLGPRTHMQAGPLPKPTLWAEPGSVISWGNSVTIWCQGTLEAREYRL 

HP EK-LSSSRYQDQAVL F-IPAMKRSLAGRYRCSYQNGSLWSLPSDQLELVATGV 

* * *. * ***.*.. ****** *. . ** ***. **** **. 
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MI DKEESPAPTORQiNPLEPKNKARFSIPSMTEDYAGRYRCYYRSPVGWSQPSDPLELVMTGA 

HP FAKPSLSAQPGPAVSSGGDVTLQCQTRYGFDQFALYKEGDPAPYKN— PER WYRASF 

*** * * , ** . *** **. * . . *. . . *. * 

MI YSKPTLSALPSPLVTSGKSVTLLCQSRSPMDTFLLIKERAAHPLLHLRSEHGAQQHQAEF 
5 HP P 1 1 T VT AAHSGT YRCYSFSS RDP YLWSAPSDPLELV VTGTS VTPSRLPTEPPSS VAEFSE 
*. . **. . *. ****** * ...*** *******. *. *. . *. . ** . *. . * 
MT PMSPVTSVHGGTYRCFSSHGFSHYLLSHPSDPLELIVSGSLEGPRPSPTRSVSTAAGPED 
HP ATAELT VSFTNE VFTTETS RS I T ASPKESDSPAGPARQ YYTKGNL VR I CLGA V I L I I LAG 

0 MI QPLMPTGSVPHSGLRRHWEVLTGVLVVSILLLSLLLFLLLQHWRQGKHRTLAQRQADFQR 
HP FLAEDWHSRRKRLRHRGRAVQRPLPPLPPLPLTRKSHGGQDGGRQDVHSRGLCS 

M I PPGAAEPEPKDGGLQRRSSPAADVQGENFCAA VKNTQPEDGVEMDTRQSPHDEDPQA VTY 



Furthermore, the search of the GenBank using the 
base sequences of the present cDNA has revealed the 
registration of sequences that shared a homology of 90% or 
more (for example, Accession No. AA308708) among ESTs . 
2 0 However, since they are partial sequences, it can not be 
judged whether or not they encode the same protein as the 
protein of the present invention, 

<HP03395> (SEQ ID NOS : 2, 12, and 22) 
Determination of the whole base sequence of the 
25 cDNA insert of clone HP03395 obtained from cDNA library of 
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human thymus revealed the structure consisting of a 84-bp 
5' -untranslated region, a 1464-bp ORF, and a 716-bp 3'- 
untranslated region. The ORF encodes a protein consisting of 
487 amino acid residues and there existed at least six 
5 putative transmembrane domains. Figure 2 depicts the 
hydrophobicity/hydrophilicity profile, obtained by the Kyte- 
Doolittle method, of the present protein. In vitro 
translation resulted in formation of a translation product 
of high molecular weight. 

10 The search of the protein data base using the 

amino acid sequence of the present protein revealed that the 
present protein had additional 106 amino acid residues at 
the N-terminus as compared with human putative protein C3f 
(Accession No. AAC36007) . 

15 Furthermore, the search of the GenBank using the 

base sequences of the present cDNA has revealed the 
registration of sequences that shared a homology of 90% or 
more (for example, Accession No. AA182534) among ESTs. 
However, since they are partial sequences, it can not be 

20 judged whether or not they encode the same protein as the 
protein of the present invention. 

<HP10685> (SEQ ID NOS : 3, 13, and 23) 
Determination of the whole base sequence of the 
cDNA insert of clone HP10685 obtained from cDNA library of 

25 human umbilical cord blood revealed the structure consisting 
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of a 34-bp 5' -untranslated region, a 789-bp ORF, and a 1084- 
bp 3' -untranslated region. The ORF encodes a protein 
consisting of 262 amino acid residues and there existed a 
putative secretory signal at the N-terminus and one putative 
5 transmembrane domain at the C-terminnus. Figure 3 depicts 
the hydrophobicity/hydrophilicity profile, obtained by the 
Kyte-Doolittle method, of the present protein. In vitro 
translation resulted m formation of a translation product 
of 27 kDa that was almost identical with the molecular 

10 weight of 27,330 predicted from the ORF. In this case, the 
addition of a microsome led to the formation of a product of 
29 kDa. In addition, there exists in the amino acid sequence 
of this protein one site at which N-gl ycosylation may occur 
(Asn-Thr-Ser at position 182) . Application of the (-3,-1) 

15 rule, a method for predicting the cleavage site of the 
secretory signal sequence, allows to expect that the mature 
protein starts from serine at position 28. 

The search of the GenBank using the base sequences 
of the present cDNA has revealed the registration of 

20 sequences that shared a homology of 90% or more (for example, 
Accession No. AA448745) among ESTs. However, since they are 
partial sequences, it can not be judged whether or not they 
encode the same protein as the protein of the present 
invention. 

25 <HP10686> (SEQ ID NOS : 4, 14, and 24) 
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Determination of the whole base sequence of the 
cDNA insert of clone HP10686 obtained from cDNA library of 
human lymphoma cell line U937 revealed the structure 
consisting of a 19-bp 5' -untranslated region, a 501-bp ORF, 
5 and a 1207-bp 3 ' -untranslated region. The ORF encodes a 
protein consisting of 166 amino acid residues and there 
existed three putative transmembrane domains. Figure 4 
depicts the hydrophobicity/hydrophilicity profile, obtained 
by the Kyre-Doolittle method, of the present protein. 

10 The search of the GenBank using the base sequences 

of the present cDNA has revealed the registration of 
sequences that shared a homology of 90% or more (for example, 
Accession No. AI275139) among ESTs . However, since they are 
partial sequences, it can not be judged whether or not they 

15 encode the same protein as the protein of the present 
invention. 

<HP10689> (SEQ ID NOS : 5, 15, and 25) 
Determination of the whole base sequence of the 
cDNA insert of clone HP10689 obtained from cDNA library of 
20 human umbilical cord blood revealed the structure consisting 
of a 31-bp 5' -untranslated region, a 1251-bp ORF, and a 8 68- 
bp 3' -untranslated region. The ORF encodes a protein 
consisting of 416 amino acid residues and there existed one 
putative transmembrane domain. Figure 5 depicts the 
25 hydrophobicity/hydrophilicity profile, obtained by the Kyte- 
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Doolittle method, of the present protein. In vitro 
translation resulted in formation of a translation product 
of 44 kDa that was somewhat smaller than the molecular 
weight of 46,451 predicted from the ORF. In this case, the 
5 addition of a microsome led to the formation of a product of 
48 kDa. In addition, there exist in the amino acid sequence 
of this protein two sites at which N-glycosylation may occur 
(Asn-Gly-Thr at position 160 and Asn-Met-Ser at position 
196) . 

10 The search of the protein data base using the 

amino acid sequence of the present protein revealed that the 
protein was similar to Arabidopsis thaliana putative 
strictosidine synthase (Accession No. AAC27 642) . Table 3 
shows the comparison between amino acid sequences of the 

15 human protein of the present invention (HP) and Arabidopsis 
thaliana putative strictosidine synthase (AT) . Therein, the 
marks of -, *, and . represent a gap, an amino acid residue 
identical with that of the protein of the present invention, 
and an amino acid residue similar to that of the protein of 

20 the present invention, respectively. The both proteins 
shared a homology of 37.4% in the entire region other than 
the N-terminal region. 

Table 3 



25 
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HP MSEADGLRQRRPLRPQVVTDDDGQAPEAKDGSSFSGRVFRVTFLMLAVSLTVPLLGAMML 

AT MMKLLLVVAT 
HP LESP IDPQPLSFKEPPLLLGVLHPNTKLRQAERLFENQLVGPES — 1AH I GDVMFTGTAD 
5 , **** . . . ** . ** . * 

AT SVALIFSVTDLSGEGPKHGGESMLTVQIPDFRLIPTTGALGPESFVFDFFGDGPYTGLSD 
HP GRVVK-LENGEI ETIARFG-SGPCKTRDDEPVCGRPLGIR-AGPNGTLFVADAY 

*****,*.. ****,**... *. *******. _ ..*.*.. **** 

AT GRIVKWLANESRWIDFAVTTSAREGCEGPHEHQRTEHVCGRPLGLAFDKSTGDLYIADAY 
10 HP KGLFEVNPWKREVKLLLSSETPIEGKNMSFVNDLTVTQDGRKIYFTDSSSKWQRRDYLLL 

**, . *. * . . . *. . * *. *. * ******* . ***. *. 

AT MGLLKVGPTGGVANQVLPRE LNEALRFTNSLDINPRTGVVYFTDSSSVYQRRNYIGA 

HP VMEGTDDGRLLEYDTVTREVKVLLDQLRFPNGVQLSPAEDFVLVAETTMAR I RR V 

.*.*... ***. . **. *..*..**..* * ***, **. . . *. . **. **. * ** * 
1 5 AT MMSGDKTGRLMKYDN-TKQVTTLLSNLAFVNGVALSQNGDYLLVVETAMCRILRYWLNET 
HP Y VSG LMKGGADLFVENMPGFPDNI RPSSSGG YWVGMS T I RPNPGFSMLDFLSERPW I KRM 

* *. *. . *******. . *. . **. ***. . * ... * ...*.* 

AT SVKSQSHDNYE I FAEGLPGFPDNI KRSPRGGFWVGLNT KHSKLTKFAMSNAWLGRA 

HP IFKLFSQ-ETVMKFVPRY SLVLELS-DSGAFRRSLHDPDGLVATYISEVHEHDGHLY 

20 * . * .**!....** *** ****. *. ** *. s 

AT ALGLPVDWMKVHSVWARYNGNGMAVRLSEDSGVILEVFEGKNENKWISISEVEEKDGTLW 
HP LGSFRSPFLCRLSLQAV 

AT VGSVNTPFAGMYK I 
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Furthermore, the search of the GenBank using the 
base sequences of the present cDNA has revealed the 
registration of sequences that shared a homology of 90% or 
5 more (for example, Accession No. AI750995) among ESTs. 
However, since they are partial sequences, it can not be 
judged whether or not they encode the same protein as the 
protein of the present invention. 

<HP10690> (SEQ ID NOS : 6, 16, and 26) 

10 Determination of the whole base sequence of the 

cDNA insert of clone HP10690 obtained from cDNA library of 
human umbilical cord blood revealed the structure consisting 
of a 27-bp 5' -untranslated region, a 354-bp ORF, and a 1605- 
bp 3' -untranslated region. The ORF encodes a protein 

15 consisting of 117 amino acid residues and there existed one 
putative secretory signal at the N-terminus. Figure 6 
depicts the hydrophobicity/hydrophilicity profile, obtained 
by the Kyte-Doolittle method, of the present protein. In 
vitro translation resulted in formation of a translation 

20 product of 15 kDa that was somewhat larger than the 
molecular weight of 12,647 predicted from the ORF. In this 
case, the addition of a microsome led to the formation of a 
product of 14 kDa. Application of the (-3,-1) rule, a method 
for predicting the cleavage site of the secretory signal 

25 sequence, allows to expect that the mature protein starts 
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from aspartic acid at position 23. 

The search of the GenBank using the base sequences 
of the present cDNA has revealed the registration of 
sequences that shared a homology of 90% or more (for example, 
5 Accession No. AA215334) among ESTs. However, since they are 
partial sequences, it can not be judged whether or not they 
encode the same protein as the protein of the present 
invention . 

<HP10694> (SEQ ID NOS : 7, 17, and 27) 

10 Determination of the whole base sequence of the 

cDNA insert of clone HP10694 obtained from cDNA library of 
human umbilical cord blood revealed the structure consisting 
of a 240-bp 5 r -untranslated region, a 975-bp ORF, and a 955- 
bp 3' -untranslated region. The ORF encodes a protein 

15 consisting of 324 amino acid residues and there existed at 
least seven putative transmembrane domains. Figure 7 depicts 
the hydrophobicity/hydrophilicity profile, obtained by the 
Kyte-Doolittle method, of the present protein. In vitro 
translation resulted in formation of a translation product 

20 of high molecular weight. 

The search of the GenBank using the base sequences 
of the present cDNA has revealed the registration of 
sequences that shared a homology of 90% or more (for example, 
Accession No. AI245647) among ESTs. However, since they are 

25 partial sequences, it can not be judged whether or not they 
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encode the same protein as the protein of the present 
invention. 

<HP10696> (SEQ ID NOS : 8, 18, and 28) 
Determination of the whole base sequence of the 
5 cDNA insert of clone HP10696 obtained from cDNA library of 
human umbilical cord blood revealed the structure consisting 
of a 94-bp 5' -untranslated region, a 414-bp ORF, and a 1230- 
bp 3' -untranslated region. The ORF encodes a protein 
consisting of 137 amino acid residues and there existed one 

10 putative transmembrane domain at the N-terminus. Figure 8 
depicts the hydrophobicity/hydrophilicity profile, obtained 
by the Kyte-Doolittle method, of the present protein. In 
vitro translation resulted in formation of a translation 
product of 20 kDa that was somewhat larger than the 

15 molecular weight of 14,492 predicted from the ORF. 

The search of the GenBank using the base sequences 
of the present cDNA has revealed the registration of 
sequences that shared a homology of 90% or more (for example, 
Accession No. D31289) among ESTs . However, since they are 

20 partial sequences, it can not be judged whether or not they 
encode the same protein as the protein of the present 
invention. 

<HP10697> (SEQ ID NOS: 9, 19, and 29) 
Determination of the whole base sequence of the 
25 cDNA insert of clone HP10697 obtained from cDNA library of 
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human thymus revealed the structure consisting of a 81-bp 
5' -untranslated region, a 936-bp ORF, and a 913-bp 3'- 
untranslated region. The ORF encodes a protein consisting of 
311 amino acid residues and there existed a putative 
5 secretory signal at the N-terminus and one putative 
transmembrane domain in the inner portion. Figure 9 depicts 
the hydrophobicity/hydrophilicity profile, obtained by the 
Kyte-Doolittle method, of the present protein. In vitro 
translation resulted in formation of a translation product 

10 of 37 kDa that was somewhat larger than the molecular weight 
of 33,901 predicted from the ORF. In this case, the addition 
of a microsome led to the formation of a product of 51 kDa. 
In addition, there exist in the amino acid sequence of this 
protein six sites at which N-glycosylation may occur (Asn- 

15 Val-Thr at position 49, Asn-Leu-Thr at position 91, Asn-Thr- 
Ser at position 108, Asn-Phe-Ser at position 128, Asn-Leu- 
Thr at position 135 and Asn-Ile-Thr at position 190) . 
Application of the (-3,-1) rule, a method for predicting the 
cleavage site of the secretory signal sequence, allows to 

20 expect that the mature protein starts from phenylalanine at 
position 33. 

The search of the GenBank using the base sequences 
of the present cDNA has revealed the registration of 
sequences that shared a homology of 90% or more (for example, 
25 Accession No. W46202) among ESTs. However, since they are 
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partial sequences, it can not be judged whether or not they 
encode the same protein as the protein of the present 
invention. 

<HP10699> (SEQ ID NOS : 10, 20, and 30) 
5 Determination of the whole base sequence of the 

cDNA insert of clone HP10699 obtained from cDNA library of 
human umbilical cord blood revealed the structure consisting 
of a 4-bp 5' -untranslated region, a 1632-bp ORF, and a 256- 
bp 3' -untranslated region. The ORF encodes a protein 
10 consisting of 543 amino acid residues and there existed at 
least six putative transmembrane domains. Figure 10 depicts 
the hydrophobicity/hydrophilicity profile, obtained by the 
Kyte-Doolittle method, of the present protein. In vitro 
translation resulted in formation of a translation product 
15 of high molecular weight. 

The search of the protein data base using the 
amino acid sequence of the present protein revealed that the 
protein was similar to Caenorhabditis elegans hypothetical 
protein C15H9.5 (Accession No. AAB52 6 67) . Table 4 shows the 
20 comparison between amino acid sequences of the human protein 
of the present invention (HP) and Caenorhabditis elegans 
hypothetical protein C15H9.5 (CE) . Therein, the marks of 
*, and . represent a gap, an amino acid residue identical 
with that of the protein of the present invention, and an 
25 amino acid residue similar to that of the protein of the 
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present invention f respectively. The both proteins shared a 
homology of 33.8% in the region of 4 61 amino acid residues 
other than the N-terminal and C-terminal regions. 

5 Table 4 



HP MAVSERRGLGRGSP AEWGQRLLL VLLLGGCSGR I HRLALTGEKRAD I QLNSFGF YTNGSL 



CE M IGNGNVIQADSRRNI I I SDFSYGTNGTLS I A I NNFTVPEKIKDSVDSTENADKL 

10 HP EVELSVLRLGLREAEEKSLLVGFSLSRVRSGRVRSYSTRDFQDCPLQKNSSSFLVLFLIN 

t ***** * * * ** 

CE VSTTICPQVLTCTYRFLQGVIGFSLS-LGSSITRGVGSNP-HVCQLQQTDQGYDAIFFFA 
HP TKDLQVQVRKYGEQKTLFI -FPGLLPEAPSKPGL— PKPQATVPRKVDGGGTSAAS-KPK 
* * * ^ . * . * * P . . ***, . ^* . « * . . . 

15 CE DLP-NKQLR YYRSG I GR Y I Q I CGTAHECQNTDA I RTPKPEELQPESSSGPVEQRGWFRNL 
HP STPAVIQGPSGKDKDLVLGLSHLNNSYNFSFHVVIGSQAE-EGQYSLNFHNC-NNSVPG- 

....*.. . * .*...*..**..* ... *** . **** * ... * 
CE FGRFLNPGAPQ I AYDNY I PL-Q VQNENQFSTNMS I RFDGKI VGQYVFMFHNCYNYRAHG Y 
HP -KEHPFDITVMIREKNPDGFLSMEMPLFKLYMVMSACFLAAGIFWVSILCR-NTYSVFK 

20 . .*.**.*.*...**.*.. * . *** * 

CE SDRVAVDLTVDLVERjNKHSYLSLQEIAKPEIYLYMSILYFGLAVYWSHLLCRSNSENIYR 
HP I HWLMAALAFTKS ISLLFHS INYYFINSQGHPIEGLAVMYYI AHLLKGALLFITI AL ICS 
_ * # **. *, * **. . ****. . . * . * **. ***. ***** *** *. ***. 

CE VHKFMAVLVFLKALSVFFHGLNYYFLSKYGMQKEIWAVLYYITHLLKGLLLFGTLILIGT 
25 HP GWAFIKYVLSDKEKKVFGIVIPMQVLANVAYIIIESREEGASDYVLWKEILFLVDLICCG 
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m *** *.*... *** .*.*.**..*. ** * *• . . * **- **• 

CE GYTFIKQFLTDRDRKVFMFVLPIQVIDNIILIILNESEIGTQNHETWLKLFVILDLFCCA 
HP A I LFP V VWS I RHLQDASGTDGKVA VNLAKLKLFRHYYVM V I C Y V YFTR I I A- I LLQVAV- 

****. ** ****. *. **. **. ***. .*..*. *. * **. . . ***. . . * 

5 CE LVAFP I VWS I QHLVEGATTDGKAAANLEKLRLFRQFY I LVV VY I YCTRFFGF 1 LLPAPVG 

Hp PFQWQWLYQLLVEGSTLAFFVLTGYKFQPTGNNPYLQLPQE 

* # ** ** *. ***. . . *. . . . ** * . 

CE K VLKPHFCGAK I PN I THLMP VNLQWT I VAA VEM VTFAFF 1 1 VGYKFRPANSHNYLLLNSD 
HP DEEDVQMEQVMTDSGFREGLSKVNKTASGRELL 

10 

CE FDS YD VETSPKEDRKDKENNEQE IDEQFLTKAYSDANVSRRLVSDESSNNQTDYPHQKLL 



Furthermore, the search of the GenBank using the 
15 base sequences of the present cDNA has revealed the 
registration of sequences that shared a homology of 90% or 
more (for example, Accession No. R11941) among ESTs. However, 
since they are partial sequences, it can not be judged 
whether or not they encode the same protein as the protein 
2 0 of the present invention. 

INDUSTRIAL APPLICABILITY 

The present invention provides human proteins 
having hydrophobic domains, DNAs encoding these proteins, 
25 expression vectors for these DNAs and eukaryotic cells 
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expressing these DNAs . Since all of the proteins of the 
present invention are secreted or exist in the cell membrane, 
they are considered to be proteins controlling the 
proliferation and/or the differentiation of the cells. 
5 Accordingly, the proteins of the present invention can be 
employed as pharmaceuticals such as carcinostatic agents 
which act to control the proliferation and/or the 
differentiation of the cells, or as antigens for preparing 
antibodies against these proteins. The DNAs of the present 
10 invention can be utilized as probes for the genetic 
diagnosis and gene sources for the gene therapy. Furthermore, 
the DNAs can be utilized for expressing these proteins in 
large quantities. Cells into which these genes are 
introduced to express these proteins can be utilized for 
15 detection of the corresponding receptors or ligands, 
screening of novel small molecule pharmaceuticals and the 
like. The antibody of the present invention can be utilized 
for the detection, quantification, purification and the like 
of the protein of the present invention. 
20 The present invention also provides genes 

corresponding to the polynucleotide sequences disclosed 
herein. "Corresponding genes" are the regions of the genome 
that are transcribed to produce the mRNAs from which cDNA 
polynucleotide sequences are derived and may include 
25 contiguous regions of the genome necessary for the regulated 
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expression of such genes. Corresponding genes may therefore 
include but are not limited to coding sequences, 5* and 3' 
untranslated regions, alternatively spliced exons, introns, 
promoters, enhancers, and silencer or suppressor elements. 
5 The corresponding genes can be isolated in accordance with 
known methods using the sequence information disclosed 
herein. Such methods include the preparation of probes or 
primers from the disclosed sequence information for 
identification and/or amplification of genes in appropriate 
10 genomic libraries or other sources of genomic materials. An 
"isolated gene" is a gene that has been separated from the 
adjacent coding sequences, if any, present in the genome of 
the organism from which the gene was isolated. 

Organisms that have enhanced, reduced, or modified 
15 expression of the gene(s) corresponding to the 
polynucleotide sequences disclosed herein are provided. The 
desired change in gene expression can be achieved through 
the use of antisense polynucleotides or ribozymes that bind 
and/or cleave the mRNA transcribed from the gene (Albert and 
Morris, 1994, Trends Pharmacol. Sci. 15(7): 250-254;^ 
Lavarosky et al., 1997, Biochem. Mol. Med. 62(1): 11-22; and 
Hampel, 1998, Prog. Nucleic Acid Res. Mol. Biol. 58: 1-39; 
all of which are incorporated by reference herein) . 
Transgenic animals that have multiple copies of the gene(s) 
25 corresponding to the polynucleotide sequences disclosed 



20 
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herein, preferably produced by transformation of cells with 
genetic constructs that are stably maintained within the 
transformed cells and their progeny, .are provided. 
Transgenic animals that have modified genetic control 
5 regions that increase or reduce gene expression levels, or 
that change temporal or spatial patterns of gene expression, 
are also provided (see European Patent No. 0 649 464 Bl, 
incorporated by reference herein) . In addition, organisms 
are provided in which the gene(s) corresponding to the 
10 polynucleotide sequences disclosed herein have been 
partially or completely inactivated, through insertion of 
extraneous sequences into the corresponding gene(s) or 
through deletion of all or part of the corresponding gene(s). 
Partial or complete gene inactivation can be accomplished 
15 through insertion, preferably followed by imprecise excision, 
of transposable elements (Plasterk, 1992, Bioessays 14(9): 
629-633; Zwaal et al . , 1993, Proc. Natl. Acad. Sci . USA 
90(16): 7431-7435; Clark et al . , 1994, Proc. Natl. Acad. Sci. 
USA 91(2): 719-722; all of which are incorporated by 
20 reference herein) , or through homologous recombination, 
preferably detected by positive/negative genetic selection 
strategies (Mansour et al . , 1988, Nature 336: 348-352; U.S. 
Patent Nos. 5,464,764; 5,487,992; 5,627,059; 5,631,153; 
5, 614, 396; 5,616,491; and 5, 679, 523; all of which are 
25 incorporated by reference herein) . These organisms with 



WO 01/04297 



PCT/JP00/03942 



69 



altered gene expression are preferably eukaryotes and more 
preferably are mammals. Such organisms are useful for the 
development of non-human models for the study of disorders 
involving the corresponding gene(s) r and for the development 
5 of assay systems for the identification of molecules that 
interact with the protein product (s) of the corresponding 
gene(s). Where the protein of the present invention is 
membrane-bound (e.g., is a receptor), the present invention 
also provides for soluble forms of such protein. In such 
10 forms part or all of the intracellular and transmembrane 
domains of the protein are deleted such that the protein is 
fully secreted from the cell in which it is expressed. The 
intracellular and transmembrane domains of proteins of the 
invention can be identified in accordance with known 
15 techniques for determination of such domains from sequence 
information. 

Proteins and protein fragments of the present 
invention include proteins with amino acid sequence lengths 
that are at least 25% (more preferably at least 50% r and 

20 most preferably at .least 75%) of the length of a disclosed 
protein and have at least 60% sequence identity (more 
preferably, at least 75% identity; most preferably at least 
90% or 95% identity) with that disclosed protein, where 
sequence identity is determined by comparing the amino acid 

25 sequences of the proteins when aligned so as to maximize 
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overlap and identity while minimizing sequence gaps. Also 
included in the present invention are proteins and protein 
fragments that contain a segment preferably comprising 8 or 
more (more preferably 20 or more, most preferably 30 or 
more) contiguous amino acids that shares at least 75% 
sequence identity (more preferably, at least 85% identity; 
most preferably at least 95% identity) with any such segment 
of any of the disclosed proteins. 

Species homologs of the disclosed polynucleotides 
and proteins are also provided by the present invention. As 
used herein, a "species homologue" is a protein or 
polynucleotide with a different species of origin from that 
of a given protein or polynucleotide, but with significant 
sequence similarity to the given protein or polynucleotide, 
as determined by those of skill in the art. Species homologs 
may be isolated and identified by making suitable probes or 
primers from the sequences provided herein and screening a 
suitable nucleic acid source from the desired species. 

The invention also encompasses allelic variants of 
the disclosed polynucleotides or proteins; that is, 
naturally-occurring alternative forms of the isolated 
polynucleotide which also encode proteins which are 
identical, homologous, or related to that encoded by the 
polynucleotides . 

The invention also includes polynucleotides with 
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sequences complementary to those of the polynucleotides 
disclosed herein. 

The present invention also includes 

polynucleotides capable of hybridizing under reduced 
5 stringency conditions, more preferably stringent conditions, 
and most preferably highly stringent conditions, to 
polynucleotides described herein. Examples of stringency 
conditions are shown in the table below: highly stringent 
conditions are those that are at least as stringent as, for 
10 example, conditions A-F; stringent conditions are at least 
as stringent as, for example, conditions G-L; and reduced 
stringency conditions are at least as stringent as, for 
example, conditions M-R. 
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Table 5 



Stringency 
Condition 


rOly 

nucleotide 
Hybrid 


nyDria 

Length 
(bp)* 


Hybridization Temperature 
and Buffer 1 


wasn 

Temperature 
and Buffer* 


A 


DNA : DNA 


>50 


65 Q C; lxSSC -or- 
42°C; 1x530,50% 
formamide 


65°C; 
0.3xSSC 


B 


DNA : DNA 


<5 0 


T B *; lxSSC 


T B *; lxSSC 


C 


DNA : RNA 


>50 


67 °C; lxSSC -or- 
45°C; lxSSC,50% 
formamide 


67°C; 
0.3xSSC 


D 


DNA : RNA 


<5 0 


T D *; lxSSC 


T D *; lxSSC 


E 


RNA : RNA 


>50 


70°C; 1*SSC -or- 
50°C; lxSSC,50% 
formamide 


70°C; 
0.3 xSSC 


F 


RNA : RNA 


<50 


T r *; lxSSC 


T F *; lxSSC 


G 


DNA : DNA 


>50 


65 °C; 4xSSC ~or- 
42°C; 4xSSC,50% 
formamide 


65°C; 1*SSC 


H 


DNA : DNA 


<50 


T H *; 4xSSC 


T H *; 4*SSC 


I 


DNA : RNA 


>5 0 


67 °C; 4xSSC -or- 
45°C; 4xSSC f 50% 
formamide 


67 °C; IkSSC 


J 


DNA : RNA 


<5 0 


Tj*; 4xSSC 


Ty*; 4xSSC 


K 


RNA : RNA 


>50 


70°C; 4xSSC -or- 
50°C; 4x330,50% 
formamide 


67 °C; 1*SSC 


L 


RNA : RNA 


<5 0 


T L *; 2xSSC 


T L *; 2xSSC 


M 


DNA : DNA 


>50 


50°C; 4xssc -or- 
40°C; 6xSSC,50% 
formamide 


50°C; 2kSSC 


N 


DNA : DNA 


<50 


T N *; 6xSSC 


T N *; 6xSSC 


O 


DNA : RNA 


>50 


55°C; 4xSSC -or- 
42°C; 6xSSC,50% 
formamide 


55°C; 2*SSC 


P 


DNA : RNA 


<50 


T P *; 6xSSC 


T p *; 6xSSC 


Q 


RNA : RNA 


>50 


60°C; 4xSSC -or- 
45°C; 6x330,50% 
formamide 


60°C; 2xSSC 


R 


RNA : RNA 


<50 


T R *; 4xSSC 


T R *; 4*SSC 
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* : The hybrid length is that anticipated for the 
hybridized region (s) of the hybridizing polynucleotides. 
When hybridizing a polynucleotide to a target polynucleotide 
of unknown sequence, the hybrid length is assumed to be that 
5 of the hybridizing polynucleotide. When polynucleotides of 
known sequence are hybridized, the hybrid length can be 
determined by aligning the sequences of the polynucleotides 
and identifying the region or regions of optimal sequence 
complementarity. 

10 t : SSPE (lxSSPE is 0.15M NaCl, lOmM NaH 2 P0 4 , and 1.25mM 

EDTA, pH7.4) can be substituted for SSC (1*SSC is 0.15M NaCl 
and 15mM sodium citrate) in the hybridization and wash 
buffers; washes are performed for 15 minutes after 
hybridization is complete. 

15 *T B - T R : The hybridization temperature for hybrids 

anticipated to be less than 50 base pairs in length should 
be 5-10°c less than the melting temperature (TJ of the 
hybrid, where T m is determined according to the following 
equations. For hybrids less than 18 base pairs in length, 

20 TJ°c)=2 (#of A + T bases) + 4 (,# of G + C bases) . For hybrids 
between 18 and 49 base pairs in length, T m ( °C) =81 . 5 + 
16.6(log 10 [Na + ] ) + 0.41 (%G+C) - (600/N), where N is the 
number of bases in the hybrid, and [Na + ] is the concentration 
of sodium ions in the hybridization buffer ( [Na + ] for 

25 lxSSC=0.165M) . 
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Additional examples of stringency conditions for 
polynucleotide hybridization are provided in Sambrook, J., 
E.F. Fritsch, and T. Maniatis, 1989, Molecular Cloning: A 
5 Laboratory Manual, Cold Spring Harbor Laboratory Press, Cold 
Spring Harbor, NY, chapters 9 and 11, and Current Protocols 
in Molecular Biology, 1995, F.M . Ausubel et al . , eds . , John 
Wiley & Sons, Inc., sections 2.10 and 6.3-6.4, incorporated 
herein by reference. 

10 Preferably, each such hybridizing polynucleotide 

has a length that is at least 25% (more preferably at least 
50%, and most preferably at least 75%) of the length of the 
polynucleotide of the present invention to which it 
hybridizes, and has at least 60% sequence identity (more 

15 preferably, at least 75% identity; most preferably at least 
90% or 95% identity) with the polynucleotide of the present 
invention to which it hybridizes, where sequence identity is 
determined by comparing the sequences of the hybridizing 
polynucleotides when aligned so as to maximize overlap and 

20 identity while minimizing sequence gaps. 
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CLAIMS 

1. A protein comprising any one of an amino acid 
sequence selected from the group consisting of SEQ ID NOS: 1 

5 to 10. 

2. An isolated DNA encoding the protein according to 
Claim 1. 

3. An isolated cDNA comprising any one of a base 
sequence selected from the group consisting of SEQ ID NOS: 

10 11 to 20. 

4. The cDNA according to Claim 3 consisting of any 
one of a base sequence selected from the group consisting of 
SEQ ID NOS: 21 to 30. 

5. An expression vector that is capable of expressing 
15 the DNA according to any one of Claim 2 to Claim 4 by in 

vitro translation or in eukaryotic cells. 

6. A transformed eukaryotic cell that is capable of 
expressing the DNA according to any one of Claim 2 to Claim 
4 and of producing the protein according to Claim 1. 

20 7. An antibody directed to the protein according to 

Claim 1 . 
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SEQUENCE LISTING 

<110> Sagami Chemical Research Center, 
Protegene Inc. 

<120> Human proteins having hydrophobic domains and DNAs encoding these 
proteins 

<130> 661926 

<150> JP 11-194359 
<151> 1999-07-08 

<160> 30 

<210> 1 

<211> 339 

<212> PRT 

<213> Homo sapiens 

<400> 1 

Met Ser Pro Ser Pro Thr Ala Leu Phe Cys Leu Gly Leu Cys Leu Gly 

15 10 15 

Arg Val Pro Ala Gin Ser Gly Pro Leu Pro Lys Pro Ser Leu Gin Ala 
20 25 30 
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Leu Pro Ser Ser Leu Val Pro Leu Glu Lys Pro Val Thr Leu Arg Cys 

35 40 45 

Gin Gly Pro Pro Gly Val Asp Leu Tyr Arg Leu Glu Lys Leu Ser Ser 

50 55. 60 

Ser Arg Tyr Gin Asp Gin Ala Val Leu Phe He Pro Ala Met Lys Arg 
65 70 75 80 

Ser Leu Ala Gly Arg Tyr Arg Cys Ser Tyr Gin Asn Gly Ser Leu Trp 

85 90 95 

Ser Leu Pro Ser Asp Gin Leu Glu Leu Val Ala Thr Gly Val Phe Ala 

100 105 HO 

Lys Pro Ser Leu Ser Ala Gin Pro Gly Pro Ala Val Ser Ser Gly Gly 

115 120 125 

Asp Val Thr Leu Gin Cys Gin Thr Arg Tyr Gly Phe Asp Gin Phe Ala 

130 135 140 

Leu Tyr Lys Glu Gly Asp Pro Ala Pro Tyr Lys Asn Pro Glu Arg Trp 
145 150 155 160 

Tyr Arg Ala Ser Phe Pro He He Thr Val Thr Ala Ala His Ser Gly 

165 170 175 

Thr Tyr Arg Cys Tyr Ser Phe Ser Ser Arg Asp Pro Tyr Leu Trp Ser 

180 185 190 

Ala Pro Ser Asp Pro Leu Glu Leu Val Val Thr Gly Thr Ser Val Thr 

195 200 205 

Pro Ser Arg Leu Pro Thr Glu Pro Pro Ser Ser Val Ala Glu Phe Ser 

210 215 220 

Glu Ala Thr Ala Glu Leu Thr Val Ser Phe Thr Asn Glu Val Phe Thr 
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225 230 235 240 

Thr Glu Thr Ser Arg Ser He Thr Ala Ser Pro Lys Glu Ser Asp Ser 

245 250 255 

Pro Ala Gly Pro Ala Arg Gin Tyr Tyr Thr Lys Gly Asn Leu Val Arg 

260 265 270 

lie Cys Leu Gly Ala Val He Leu lie lie Leu Ala Gly Phe Leu Ala 

275 280 285 

Glu Asp Trp His Ser Arg Arg Lys Arg Leu Arg His Arg Gly Arg Ala 

290 295 300 

Val Gin Arg Pro Leu Pro Pro Leu Pro Pro Leu Pro Leu Thr Arg Lys 
305 310 315 320 

Ser His Gly Gly Gin Asp Gly Gly Arg Gin Asp Val His Scr Arg Gly 
325 330 335 

Leu Cys Ser 



<210> 2 
<211> 487 
<212> PRT 

<213> Homo sapiens 
<400> 2 

Met Ala Ser Ser Ala Glu Gly Asp Glu Gly Thr Val Val Ala Leu Ala 

15 10 15 

Gly Val Leu Gin Ser Gly Phe Gin Glu Leu Ser Leu Asn Lys Leu Ala 
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20 25 30 

Thr Ser Leu Gly Ala Ser Glu Gin Ala Leu Arg Leu He He Ser lie 

35 40 45 

Phe Leu Gly Tyr Pro Phe Ala Leu Phe Tyr Arg His Tyr Leu Phe Tyr 

50 55 60 

Lys Glu Thr Tyr Leu He His Leu Phe His Thr Phe Thr Gly Leu Ser 
65 70 75 80 

lie Ala Tyr Phe Asn Phe Gly Asn Gin Leu Tyr His Ser Leu Leu Cys 

85 90 95 

He Val Leu Gin Phe Leu He Leu Arg Leu Met Gly Arg Thr He Thr 

100 105 110 

Ala Val Leu Thr Thr Phe Cys Phe Gin Met Ala Tyr Leu Leu Ala Gly 

115 120 125 

Tyr Tyr Tyr Thr Ala Thr Gly Asn Tyr Asp He Lys Trp Thr Met Pro 

130 135 140 

His Cys Val Leu Thr Leu Lys Leu lie Gly Leu Ala Val Asp Tyr Phe 
145 150 155 160 

Asp Gly Gly Lys Asp Gin Asn Ser Leu Ser Ser Glu Gin Gin Lys Tyr 

165 . 170 175 

Ala He Arg Gly Val Pro Ser Leu Leu Glu Val Ala Gly Phe Ser Tyr 

180 185 190 

Phe Tyr Gly Ala Phe Leu Val Gly Pro Gin Phe Ser Met Asn His Tyr 

195 200 205 

Met Lys Leu Val Gin Gly Glu Leu He Asp He Pro Gly Lys He Pro 
210 215 220 
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Asn Ser lie He Pro Ala Leu Lys Arg Leu Ser Leu Gly Leu Phe Tyr 
225 230 235 240 

Leu Val Gly Tyr Thr Leu Leu Ser Pro His He Thr Glu Asp Tyr Leu 

245 250 255 

Leu Thr Glu Asp Tyr Asp Asn His Pro Phe Trp Phe Arg Cys Met Tyr 

260 265 270 

Met Leu He Trp Gly Lys Phe Val Leu Tyr Lys Tyr Val Thr Cys Trp 

275 280 285 

Leu Val Thr Glu Gly Val Cys lie Leu Thr Gly Leu Gly Phe Asn Gly 

290 295 300 

Phe Glu Glu Lys Gly Lys Ala Lys Trp Asp Ala Cys Ala Asn Met Lys 
305 310 315 320 

Val Trp Leu Phe Glu Thr Asn Pro Arg Phe Thr Gly Thr He Ala Ser 

325 330 335 

Phe Asn He Asn Thr Asn Ala Trp Val Ala Arg Tyr He Phe Lys Arg 

340 345 350 

Leu Lys Phe Leu Gly Asn Lys Glu Leu Ser Gin Gly Leu Ser Leu Leu 

355 360 365 

Phe Leu Ala Leu Trp His Gly Leu His Ser Gly Tyr Leu Val Cys Phe 

370 375 380 

Gin Met Glu Phe Leu He Val He Val Glu Arg Gin Ala Ala Arg Leu 
385 390 395 400 

He Gin Glu Ser Pro Thr Leu Ser Lys Leu Ala Ala lie Thr Val Leu 

405 410 415 

Gin Pro Phe Tyr Tyr Leu Val Gin Gin Thr He His Trp Leu Phe Met 
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420 425 430 

Gly Tyr Ser Met Thr Ala Phe Cys Leu Phe Thr Trp Asp Lys Trp Leu 

435 440 445 

Lys Val Tyr Lys Ser lie Tyr Phe Leu Gly His He Phe Phe Leu Ser 

450 455 460 

Leu Leu Phe He Leu Pro Tyr He His Lys Ala Met Val Pro Arg Lys 
465 470 475 480 

Glu Lys Leu Lys Lys Met Glu 
485 

<210> 3 
<2ll> 262 
<212> PRT 

<213> Homo sapiens 
<400> 3 

Met Ala Ala Ala Ser Ala Gly Ala Thr Arg Leu Leu Leu Leu Leu Leu 

15 10 15 

Met Ala Val Ala Ala Pro Ser Arg Ala Arg Gly Ser Gly Cys Arg Ala 

20 25 30 

Gly Thr Gly Ala Arg Gly Ala Gly Ala Glu Gly Arg Glu Gly Glu Ala 

35 40 45 

Cys Gly Thr Val Gly Leu Leu Leu Glu His Ser Phe Glu He Asp Asp 

50 55 60 

Ser Ala Asn Phe Arg Lys Arg Gly Ser Leu Leu Trp Asn Gin Gin Asp 
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65 70 75 80 

Gly Thr Leu Ser Leu Ser Gin Arg Gin Leu Ser Glu Glu Glu Arg Gly 

85 90 95 

Arg Leu Arg Asp Val Ala Ala Leu Asn Gly Leu Tyr Arg Val Arg He 

100 105 110 

Pro Arg Arg Pro Gly Ala Leu Asp Gly Leu Glu Ala Gly Gly Tyr Val 

115 120 125 

Ser Ser Phe Val Pro Ala Cys Ser Leu Val Glu Ser His Leu Ser Asp 

130 135 140 

Gin Leu Thr Leu His Val Asp Val Ala Gly Asn Val Val Gly Val Ser 
145 150 155 160 

Val Val Thr His Pro Gly Gly Cys Arg Gly His Glu Val Glu Asp Val 

165 170 175 

Asp Leu Glu Leu Phe Asn Thr Ser Val Gin Leu Gin Pro Pro Thr Thr 

180 185 190 

Ala Pro Gly Pro Glu Thr Ala Ala Phe lie Glu Arg Leu Glu Met Glu 

195 200 205 

Gin Ala Gin Lys Ala Lys Asn Pro Gin Glu Gin Lys Ser Phe Phe Ala 

210 215 220 

Lys Tyr Trp Met Tyr He He Pro Val Val Leu Phe Leu Met Met Ser 
225 230 235 240 

Gly Ala Pro Asp Thr Gly Gly Gin Gly Gly Gly Gly Gly Gly Gly Gly 

245 250 255 

Gly Gly Gly Ser Gly Arg 
260 
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<210> 4 
<211> 166 
<212> PRT 

<213> Homo sapiens 
<400> 4 

Met Gin Pro Pro Val Pro Gly Pro Leu Gly Leu Leu Asp Pro Ala Glu 

15 10 15 

Gly Leu Ser Arg Arg Lys Lys Thr Ser Leu Trp Phe Val Gly Ser Leu 

20 25 30 

Leu Leu Val Ser Val Leu lie Val Thr Val Gly Leu Ala Ala Thr Thr 

35 40 45 

Arg Thr Glu Asn Val Thr Val Gly Gly Tyr Tyr Pro Gly He He Leu 

50 55 60 

Gly Phe Gly Ser Phe Leu Gly He He Gly lie Asn Leu Val Glu Asn 
65 70 75 80 

Arg Arg Gin Met Leu Val Ala Ala He Val Phe He Ser Phe Gly Val 

85 90 95 

Val Ala Ala Phe Cys Cys Ala He Val Asp Gly Val Phe Ala Ala Gin 

100 105 110 

His lie Glu Pro Arg Pro Leu Thr Thr Gly Arg Cys Gin Phe Tyr Ser 

115 120 125 

Ser Gly Val Gly Tyr Leu Tyr Asp Val Tyr Gin Thr Glu Val Ser Arg 
130 135 140 
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Ser Thr Glu lie His Val Gly Phe Ala Gin Leu Thr Pro Pro Thr Pro 
145 150 155 160 

Arg Gly Phe Pro Cys Thr 
165 

<210> 5 

<211> 416 

<212> PRT 

<213> Homo sapiens 

<400> 5 

Met Ser Glu Ala Asp Gly Leu Arg Gin Arg Arg Pro Leu Arg Pro Gin 

]5 10 15 

Val Val Thr Asp Asp Asp Gly Gin Ala Pro Glu Ala Lys Asp Gly Ser 

20 25 30 

Ser Phe Ser Gly Arg Val Phe Arg Val Thr Phe Leu Met Leu Ala Val 

35 40 45 

Ser Leu Thr Val Pro Leu Leu Gly Ala Met Met Leu Leu Glu Ser Pro 

50 55 60 

lie Asp Pro Gin Pro Leu Ser Phe Lys Glu Pro Pro Leu Leu Leu Gly 
65 70 75 80 

Val Leu His Pro Asn Thr Lys Leu Arg Gin Ala Glu Arg Leu Phe Glu 

85 90 95 

Asn Gin Leu Val Gly Pro Glu Ser lie Ala His He Gly Asp Val Met 
100 105 110 
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Phe Thr Gly Thr Ala Asp Gly Arg Val Val Lys Leu Glu Asn Gly Glu 

115 120 125 

He Glu Thr He Ala Arg Phe Gly Ser Gly Pro Cys Lys Thr Arg Asp 

130 135 140 

Asp Glu Pro Val Cys Gly Arg Pro Leu Gly He Arg Ala Gly Pro Asn 
145 150 155 160 

Gly Thr Leu Phe Val Ala Asp Ala Tyr Lys Gly Leu Phe Glu Val Asn 

165 170 175 

Pro Trp Lys Arg Glu Val Lys Leu Leu Leu Ser Ser Glu Thr Pro lie 

180 185 190 

Glu Gly Lys Asn Viet Ser Phe Val Asn Asp Leu Thr Val Thr Gin Asp 

195 200 205 

Gly Arg Lys lie Tyr Phe Thr Asp Ser Ser Ser Lys Trp Gin Arg Arg 

210 215 220 

Asp Tyr Leu Leu Leu Val Met Glu Gly Thr Asp Asp Giy Arg Leu Leu 
225 230 235 240 

Glu Tyr Asp Thr Val Thr Arg Glu Val Lys Val Leu Leu Asp Gin Leu 

245 250 255 

Arg Phe Pro Asn Gly Val Gin Leu Ser Pro Ala Glu Asp Phe Val Leu 

l 260 265 270 

Val Ala Glu Thr Thr Met Ala Arg lie Arg Arg Val Tyr Val Ser Gly 

275 280 285 

Leu Met Lys Gly Gly Ala Asp Leu Phe Val Glu Asn Met Pro Gly Phe 

290 295 300 

Pro Asp Asn He Arg Pro Ser Ser Ser Gly Gly Tyr Trp Val Gly Met 
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305 310 315 320 

Ser Thr He Arg Pro Asn Pro Gly Phe Ser Met Leu Asp Phe Leu Ser 

325 330 335 

Glu Arg Pro Trp He Lys Arg Met He Phe Lys Leu Phe Ser Gin Glu 

340 345 350 

Thr Val Met Lys Phe Val Pro Arg Tyr Ser Leu Val Leu Glu Leu Ser 

355 360 365 

Asp Ser Gly Ala Phe Arg Arg Ser Leu His Asp Pro Asp Gly Leu Val 

370 375 380 

Ala Thr Tyr lie Ser Glu Val His Glu His Asp Gly His Leu Tyr Leu 
385 390 395 400 

Gly Ser Phe Arg Ser Pro Phe Leu Cys Arg Leu Ser Leu Gin Ala Val 
405 410 415 

<210> 6 

<211> 117 

<212> PRT 

<213> Homo sapiens 

<400> 6 

Met Arg Leu Ser Leu Pro Leu Leu Leu Leu Leu Leu Gly Ala Trp Ala 

1 5 10 15 

He Pro Gly Gly Leu Gly Asp Arg Ala Pro Leu Thr Ala Thr Ala Pro 

20 25 30 

Gin Leu Asp Asp Glu Glu Met Tyr Ser Ala His Met Pro Ala His Leu 
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35 40 45 

Arg Cys Asp Ala Cys Arg Ala Val Ala Tyr Gin Val Ser Pro Ser Pro 

50 55 60 

Lea Ser Pro Cys Pro Ala His Thr Pro Ser Gin Ala Arg Pro Leu His 
65 70 75 80 

Pro Pro His lie Pro Pro Pro Ala Phe Asp Pro Gin Ser Leu Pro Leu 

85 90 95 

Giy He Lys Pro Gin Met Gin Pro Phe lie Tyr Ser Met Pro Gin Phe 

100 105 110 

Thr^His Leu Pro Ala 
115 



<210> 7 
<211> 324 
<212> PRT 

<213> Homo sapiens 



<400> 7 

Met Ser Val Glu Asp Gly Gly Met Pro Gly Leu Gly Arg Pro Arg Gin 

15 10 15 

Ala Arg Trp Thr Leu Met Leu Leu Leu Ser Thr Ala Met Tyr Gly Ala 

20 25 30 

His Ala Pro Leu Leu Ala Leu Cys His Val Asp Gly Arg Val Pro Phe 

35 40 45 

Arg Pro Ser Ser Ala Val Leu Leu Thr Glu Leu Thr Lys Leu Leu Leu 
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50 55 60 

Cys Ala Phe Ser Leu Leu Val Gly Trp Gin Ala Trp Pro Gin Gly Pro 
65 70 75 80 

Pro Pro Trp Arg Gin Ala Ala Pro Phe Ala Leu Ser Ala Leu Leu Tyr 

85 90 95 

Gly Ala Asn Asn Asn Leu Val He Tyr Leu Gin Arg Tyr Met Asp Pro 

100 105 110 

Ser Thr Tyr Gin Val Leu Ser Asn Leu Lys He Gly Ser Thr Ala Val 

115 120 125 

Leu Tyr Cys Leu Cys Leu Arg His Arg Leu Ser Val Arg Gin Gly Leu 

130 135 140 

Ala Leu Leu Leu Leu Met Ala Ala Gly Ala Cys Tyr Ala Ala Gly Gly 
145 150 155 160 

Leu Gin Val Pro Gly Asn Thr Leu Pro Ser Pro Pro Pro Ala Ala Ala 

165 170 175 

Ala Ser Pro Met Pro Leu His lie Thr Pro Leu Gly Leu Leu Leu Leu 

180 185 190 

lie Leu Tyr Cys Leu He Ser Gly Leu Ser Ser Val Tyr Thr Glu Leu 

195 200 205 

Leu Met Lys Arg Gin Arg Leu Pro Leu Ala Leu Gin Asn Leu Phe Leu 

210 215 220 

Tyr Thr Phe Gly Val Leu Leu Asn Leu Gly Leu His Ala Gly Gly Gly 
225 230 235 240 

Ser Gly Pro Gly Leu Leu Glu Gly Phe Ser Gly Trp Ala Ala Leu Val 
245 250 255 
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Val Leu Ser Gin Ala Leu Asn Gly Leu Leu Met Ser Ala Val Met Lys 

260 265 270 

His Gly Ser Ser He Thr Arg Leu Phe Val Val Ser Cys Ser Leu Val 

275 280 285 

Val Asn Ala Val Leu Ser Ala Val Leu Leu Arg Leu Gin Leu Thr Ala 

290 295 300 

Ala Phe Phe Leu Ala Thr Leu Leu He Gly Leu Ala Met Arg Leu Tyr 
305 310 315 320 

Tyr Gly Ser Arg 

<210> 8 
<211> 137 
<212> PRT 

<213> Homo sapiens 
<400> 8 

Met Gly Phe Gly Ala Thr Leu Ala Val Gly Leu Thr lie Phe Val Leu 

15 10 15 

Ser Val Val Thr He lie He Cys Phe Thr Cys Ser Cys Cys Cys Leu 

20 25 30 

Tyr Lys Thr Cys Arg Arg Pro Arg Pro Val Val Thr Thr Thr Thr Ser 

35 40 45 

Thr Thr Val Val His Ala Pro Tyr Pro Gin Pro Pro Ser Val Pro Pro 

50 55 60 

Ser Tyr Pro Gly Pro Ser Tyr Gin Gly Tyr His Thr Met Pro Pro Gin 
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65 

Pro Gly Met Pro Ala 
85 

Pro Ala Gin Pro Met 
100 

Gly Ala Ala Ala Pro 
115 

Tyr Met Asp Ala Pro 
130 

<210> 9 
<211> 311 
<212> PRT 

<213> Homo sapiens 
<400> 9 

Met Gly Val Pro Thr Ala Leu Glu Ala Gly Ser Trp Arg Trp Gly Ser 

15 10 15 

Leu Leu Phe Ala Leu Phe Leu Ala Ala Ser Leu Gly Pro Val Ala Ala 

20 25 30 

Phe Lys Val Ala Thr Pro Tyr Ser Leu Tyr Val Cys Pro Glu Gly Gin 

35 40 45 

Asn Val Thr Leu Thr Cys Arg Leu Leu Gly Pro Val Asp Lys Gly His 

50 55 60 

Asp Val Thr Phe Tyr Lys Thr Trp Tyr Arg Ser Ser Arg Gly Glu Val 



70 75 80 

Ala Pro Tyr Pro Met Gin Tyr Pro Pro Pro Tyr 

90 95 
Gly Pro Pro Ala Tyr His Glu Thr Leu Ala Gly 

105 110 
Tyr Pro Ala Ser Gin Pro Pro Tyr Asn Pro Ala 

120 125 
Lys Ala Ala Leu 
135 
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65 70 75 80 

Gin Thr Cys Ser Glu Arg Arg Pro lie Arg Asn Leu Thr Phe Gin Asp 

85 90 95 

Leu His Leu His His Gly Gly His Gin Ala Ala Asn Thr Ser His Asp 

100 105 110 

Leu Ala Gin Arg His Gly Leu Glu Ser Ala Ser Asp His His Gly Asn 

115 120 125 

Phe Ser He Thr Met Arg Asn Leu Thr Leu Leu Asp Ser Gly Leu Tyr 

130 135 140 

Cys Cys Leu Val Val Glu He Arg His His His Ser Glu His Arg Val 
145 150 155 160 

His Gly Ala Met Glu Leu Gin Val Gin Thr Gly Lys Asp Ala Pro Ser 

165 170 175 

Asn Cys Val Val Tyr Pro Ser Ser Ser Gin Glu Ser Glu Asn He Thr 

180 185 190 

Ala Ala Ala Leu Ala Thr Gly Ala Cys He Val Gly He Leu Cys Leu 

195 200 205 

Pro Leu He Leu Leu Leu Val Tyr Lys Gin Arg Gin Ala Ala Ser Asn 

210 215 220 

Arg Arg Ala Gin Glu Leu Val Arg Met Asp Ser Asn He Gin Gly Tie 
225 230 235 240 

Glu Asn Pro Gly Phe Glu Ala Ser Pro Pro Ala Gin Gly lie Pro Glu 

245 250 255 

Ala Lys Vai Arg His Pro Leu Ser Tyr Val Ala Gin Arg Gin Pro Ser 
260 265 270 
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Glu Ser Gly Arg His Leu Leu Ser Glu Pro Ser Thr Pro Leu Ser Pro 

275 280 285 

Pro Gly Pro Gly Asp Val Phe Phe Pro Ser Leu Asp Pro Val Pro Asp 

290 295 300 

Ser Pro Asn Phe Glu Val lie 

305 310 



<210> 10 

<211> 543 

<212> PRT 

<2I3> Homo sapiens 



<400> 10 

Met Ala Val Ser Glu Arg Arg Gly Leu Gly Arg Gly Ser Pro Ala Glu 

15 10 15 

Trp Gly Gin Arg Leu Leu Leu Val Leu Leu Leu Gly Gly Cys Ser Gly 

20 25 30 

Arg He His Arg Leu Ala Leu Thr Gly Glu Lys Arg Ala Asp lie Gin 

35 40 45 

Leu Asn Ser Phe Gly Phe Tyr Thr Asn Gly Ser Leu Glu Val Glu Leu 

50 55 60 

Ser Val Leu Arg Leu Gly Leu Arg Glu Ala Glu Glu Lys Ser Leu Leu 
65 70 75 80 

Val Gly Phe Ser Leu Ser Arg Val Arg Ser Gly Arg Val Arg Ser Tyr 
85 90 95 
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Ser Thr Arg Asp Phe Gin Asp Cys Pro Leu Gin Lys Asn Ser Ser Ser 

100 105 110 

Phe Leu Val Leu Phe Leu lie Asn Thr Lys Asp Leu Gin Val Gin Vai 

115 120 125 

Arg Lys Tyr Gly Glu Gin Lys Thr Leu Phe lie Phe Pro Gly Leu Leu 

130 135 140 

Pro Glu Ala Pro Ser Lys Pro Gly Leu Pro Lys Pro Gin Ala Thr Val 
145 150 155 160 

Pro Arg Lys Val Asp Gly Gly Gly Thr Ser Ala Ala Ser Lys Pro Lys 

165 170 175 

Ser Thr Pro Ala Val lie Gin Gly Pro Ser Gly Lys Asp Lys Asp Leu 

180 185 190 

Val Leu Gly Leu Ser His Leu Asn Asn Ser Tyr Asn Phe Ser Phe His 

195 200 205 

Val Val He Gly Ser Gin Ala Glu Glu Gly Gin Tyr Ser Leu Asn Phe 

210 215 220 

His Asn Cys Asn Asn Ser Val Pro Gly Lys Glu His Pro Phe Asp He 
225 230 235 240 

Thr Val Met lie Arg Glu Lys Asn Pro Asp Gly Phe Leu Ser Ala Ala 

245 250 255 

Glu Met Pro Leu Phe Lys Leu Tyr Met Val Met Ser Ala Cys Phe Leu 

260 265 270 

Ala Ala Gly He Phe Trp Val Ser lie Leu Cys Arg Asn Thr Tyr Ser 

275 280 285 

Val Phe Lys He His Trp Leu Met Ala Ala Leu Ala Phe Thr Lys Ser 
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290 295 300 

lie Ser Leu Leu Phe His Ser He Asn Tyr Tyr Phe He Asn Ser Gin 
305 310 315 320 

Gly His Pro lie Glu Gly Leu Ala Val Met Tyr Tyr He Ala His Leu 

325 330 335 

Leu Lys Gly Ala Leu Leu Phe He Thr He Ala Leu He Gly Ser Gly 

340 345 350 

Trp Ala Phe He Lys Tyr Val Leu Ser Asp Lys Glu Lys Lys Val Phe 

355 360 365 

Gly He Val lie Pro Met Gin Val Leu Ala Asn Val Ala Tyr He He 

370 375 380 

He Glu Ser Arg Glu Glu Gly Ala Ser Asp Tyr Val Leu Trp Lys Glu 
385 390 395 400 

He Leu Phe Leu Val Asp Leu lie Cys Cys Gly Ala lie Leu Phe Pro 

405 410 415 

Val Val Trp Ser lie Arg His Leu Gin Asp Ala Ser Gly Thr Asp Gly 

420 425 430 

Lys Val Ala Val Asn Leu Ala Lys Leu Lys Leu Phe Arg His Tyr Tyr 

435 440 445 

Val Met Val He Cys Tyr Val Tyr Phe Thr' Arg He He Ala He Leu 

450 455 460 

Leu Gin Val Ala Val Pro Phe Gin Trp Gin Trp Leu Tyr Gin Leu Leu 
465 470 475 480 

Val Glu Gly Ser Thr Leu Ala Phe Phe Val Leu Thr Gly Tyr Lys Phe 
485 490 495 
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Gin Pro Thr Gly Asn Asn Pro Tyr Leu Gin Leu Pro Gin Glu Asp Glu 

500 505 510 

Glu Asp Val Gin Met Glu Gin Val Met Thr Asp Ser Gly Phe Arg Glu 

515 520 525 

Gly Leu Ser Lys Val Asn Lys Thr Ala Ser Gly Arg Glu Leu Leu 
530 535 540 

<210> 11 

<2il> 1017 

<212> DNA 

<213> Homo sapiens 



<400> 11 



atgtctccat ccccgaccgc 


cctcttctgt cttgggctgt 


gtctggggcg 


tgtgccagcg 


60 


cagagtggac cgctccccaa 


gccctccctc caggctctgc 


ccagctccct 


ggtgcccctg 


120 


gagaagccag tgaccctccg 


gtgccaggga cctccgggcg 


tggacctgta 


ccgcctggag 


180 


aagctgagtt ccagcaggta 


ccaggatcag gcagtcctct 


tcatcccggc 


catgaagaga 


240 


agtctggctg gacgctaccg 


ctgctcctac cagaacggaa gcctctggtc 


cctgcccagc 


300 


gaccagctgg agctcgttgc 


cacgggagtt tttgccaaac 


cctcgctctc 


agcccagccc 


360 


ggcccggcgg tgtcgtcagg 


aggggacgta accctacagt 


gtcagactcg 


gtatggcttt 


420 


gaccaatttg ctctgtacaa 


ggaaggggac cctgcgccct acaagaatcc 


cgagagatgg 


480 


taccgggcta gttttcccat 


catcacggtg accgccgccc 


acagcggaac 


ctaccgatgc 


540 


tacagcttct ccagcaggga 


cccatacctg tggtcggccc 


ccagcgaccc 


cctggagctt 


600 


gtggtcacag gaacctctgt 


gacccccagc cggttaccaa 


cagaaccacc 


ttcctcggta 


660 


gcagaattct cagaagccac 


cgctgaactg accgtctcat 


tcacaaacga 


agtcttcaca 


720 
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actgagactt ctaggagtat caccgccagt ccaaaggagt cagactctcc 


agctggtcct 


780 


gcccgccagt actacaccaa gggcaacctg gtccggatat gcctcggggc 


tgtgatccta 


840 


ataatcctgg cggggtttct ggcagaggac tggcacagcc ggaggaagcg 


cctgcggcac 


900 


aggggcaggg ctgtgcagag gccgcttccg cccctcccgc ccctcccgct 


gacccggaaa 


960 


tcacacgggg gtcaggatgg aggccgacag gatgttcaca gccgcgggtt 


atgttca 


1017 


<210> 12 






<211> 1461 






<212> DNA 






<213> Homo sapiens 






<400> 12 






atggcgtcct cagcggaggg ggacgagggg actgtggtgg cgctggcggg 


ggttctgcag 


60 


tcgggtttcc aggagctgag ccttaacaag ttggcgacgt ccctgggcgc 


gtcagaacag 


120 


gcgctgcggc tgatcatctc catcttcctg ggttacccct ttgctttgtt 


ttatcggcat 


180 


taccttttct acaaggagac ctacctcatc cacctcttcc atacctttac 


aggcctctca 


240 


attgcttatt ttaactttgg aaaccagctc taccactccc tgctgtgtat 


tgtgcttcag 


300 


ttcctcatcc ttcgactaat gggccgcacc atcactgccg tcctcactac 


cttttgcttc 


360 


cagatggcct accttctggc tggatactat tacactgcca ccggcaacta 


cgatatcaag 


420 


tggacaatgc cacattgtgt tctgactttg aagctgattg gtttggctgt 


tgactacttt 


480 


gacggaggga aagatcagaa ttccttgtcc tctgagcaac agaaatatgc 


catacgtggt 


540 


gttccttccc tgctggaagt tgctggtttc tcctacttct atggggcctt 


cttggtaggg 


600 


ccccagttct caatgaatca ctacatgaag ctggtgcagg gagagctgat 


tgacatacca 


660 


ggaaagatac caaacagcat cattcctgct ctcaagcgcc tgagtctggg 


ccttttctac 


720 


ctagtgggct acacactgct cagcccccac atcacagaag actatctcct 


cactgaagac 


780 
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tatgacaacc accccttctg gttccgctgc atgtacatgc tgatctgggg caagtttgtg 


840 


ctgtacaaat atgtcacctg ttggctggtc 


acagaaggag tatgcatttt 


gacgggcctg 


900 


ggcttcaatg gctttgaaga aaagggcaag 


gcaaagtggg atgcctgtgc 


caacatgaag 


960 


gtgtggctct ttgaaacaaa cccccgcttc 


actggcacca ttgcctcatt 


caacatcaac 


1020 


accaacgcct gggtggcccg ctacatcttc 


aaacgactca agttccttgg 


aaataaagaa 


1080 


ctctctcagg gtctctcgtt gctattcctg gccctctggc acggcctgca ctcaggatac 


1140 


ctggtctgct tccagatgga attcctcatt 


gttattgtgg aaagacaggc 


tgccaggctc 


1200 


attcaagag.a gccccaccct gagcaagctg 


gccgccatta ctgtcctcca 


gcccttctac 


1260 


tatttggtgc aacagaccat ccactggctc 


ttcatgggtt actccatgac 


tgccttctgc 


1320 


ctcttcacgt gggacaaatg gcttaaggtg 


tataaatcca tctatttcct 


tggccacatc 


1380 


ttcttcctga gcctactatt catattgcct 


tatattcaca aagcaatggt 


gccaaggaaa 


1440 


gagaagttaa agaagatgga a 






1461 



<210> 13 
<211> 786 
<212> DNA 

<213> Homo sapiens 



<400> 13 

atggcggcag ccagcgctgg ggcaacccgg ctgctcctgc tcttgctgat ggcggtagca 
gcgcccagtc gagcccgggg cagcggctgc cgggccggga ctggtgcgcg aggggctggg 
gcggaaggtc gagagggcga ggcctgtggc acggtggggc tgctgctgga gcactcattt 
gagatcgatg acagtgccaa cttccggaag cggggctcac tgctctggaa ccagcaggal 
ggtaccttgt ccctgtcaca gcggcagctc agcgaggagg agcggggccg actccgggat 
gtggcagccc tgaatggcct gtaccgggtc cggatcccaa ggcgacccgg ggccctggat 



60 
120 
180 
240 
300 
360 
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ggcctggaag ctggtggcta tgtctcctcc tttgtccctg cgtgctccct ggtggagtcg 420 

cacctgtcgg accagctgac cctgcacgtg gatgtggccg gcaacgtggt gggcgtgtcg 480 

gtggtgacgc accccggggg ctgccggggc catgaggtgg aggacgtgga cctggagctg 540 
ttcaacacct cggtgcagct gcagccgccc accacagccc caggccctga gacggcggcc 



600 



ttcattgagc gcctggagat ggaacaggcc cagaaggcca agaaccccca ggagcagaag 660 



720 
780 
786 



tccttcttcg ccaaatactg gatgtacatc attcccgtcg tcctgttcct catgatgtca 
ggagcgccag acaccggggg ccagggtggg ggtgggggtg ggggtggtgg tgggggtagt 
ggccgg 

<210> 14 
<2ll> 498 
<212> DNA 

<213> Homo sapiens 



<400> 14 

atgcagccgc cggtgcccgg gcccctgggc ctgctggacc ccgcagaagg gctttcgagg 

aggaagaaga cgtcgctctg gtttgtgggg tctctgctgc tggtgtccgt cctcatagtc 120 

accgtcgggc tggctgccac caccaggacg gagaatgtga ccgttggggg ctactaccca 180 

gggatcattc tcggctttgg atctttctta ggaattattg gcatcaactt ggtggagaat 

agaaggcaaa tgctggtggc agcgatcgtg tttatcagtt ttggcgtggt ggccgccttc 

tgctgcgcca tcgtggacgg cgtatttgca gcacagcaca ttgaaccgag gcccctcacc 

acgggaagat gccagtttta ctccagtggg gtggggtact tgtacgatgt ctaccagaca 

gaggtgagca ggagcactga gattcatgtg ggttttgctc agctaacccc gccgacccca 
cgcggttttc cctgcaca 



60 



240 
300 
360 
420 
480 
498 
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<210> 15 
<211> 1248 
<212> DNA 

<213> Homo sapiens 



<400> 15 



atgagcgagg cggacgggct 


gcgacagcgc 


cggcccctgc 


ggccgcaggt 


cgtcacagac 


60 


gatgatggcc 


aggccccgga 


ggctaaggac 


ggcagctcct 


ttagcggcag 


agt tttccga 


120 


gtgaccttct 


tgatgctggc 


tgtttctctc 


accgttcccc 


tgcttggagc 


catgatgctg 


180 


ctggaatctc 


ctatagatcc 


acagcctctc 


agcttcaaag 


aacccccgct 


cttgcttggt 


240 


gttctgcatc 


caaatacgaa 


gctgcgacag 


gcagaaaggc 


tgtttgaaaa 


tcaacttgtt 


300 


ggaccggagt 


ccatagcaca 


tattggggat 


gtgatgttta 


ctgggacagc 


agatggccgg 


360 


gtcgtaaaac 


ttgaaaatgg 


tgaaatagag 


accattgccc 


ggtttggttc 


gggcccttgc 


420 


aaaacccgag 


atgatgagcc 


tgtgtgtggg 


agacccctgg 


gtatccgtgc 


agggcccaat 


480 


gggactctct 


ttgtggccga 


tgcatacaag 


ggactatttg 


aagtaaatcc 


ctggaaacgt 


540 


gaagtgaaac 


tgctgctgtc 


ctccgagaca 


cccattgagg 


ggaagaacat 


gtcctttgtg 


600 


aatgatctta 


cagtcactca 


ggatgggagg 


aagatttatt 


tcaccgattc 


tagcagcaaa 


660 


tggcaaagac 


gagactacct 


gcttctggtg 


atggagggca 


cagatgacgg 


gcgcctgctg 


720 


gagtatgata 


ctgtgaccag 


ggaagtaaaa 


gttttattgg 


accagctgcg 


gttcccgaat 


780 


ggagtccagc tgtctcctgc 


agaagacttt 


gtcctggtgg 


cagaaacaac 


catggccagg 


840 


atacgaagag 


tctacgtttc 


tggcctgatg 


aagggcgggg 


ctgatctgtt 


tgtggagaac 


900 


atgcctggat 


ttccagacaa 


catccggccc 


agcagctctg 


gggggtactg 


ggtgggcatg 


960 


tcgaccatcc 


gccctaaccc 


tgggttttcc 


atgctggatt 


tcttatctga 


gagaccctgg 


1020 


attaaaagga tgatttttaa gctctttagt 


caagagacgg 


tgatgaagtt 


tgtgccgcgg 


1080 


tacagcctcg 


tcctagaact 


cagcgacagc 


ggtgccttcc 


ggagaagcct 


gcatgatccc 


1140 
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gatgggctgg tggccaccta catcagcgag gtgcacgaac acgatgggca cctgtacctg 1200 
ggctctttca ggtccccctt cctctgcaga ctcagcctcc aggctgtt 1248 

<210> 16 
<211> 351 
<212> DNA 

<213> Homo sapiens 



60 



<400> 16 

atgaggctgt cactgccact gctgctgctg ctgctgggag cctgggccat cccagggggc 

ctcggggaca gggcgccact uacagccaca gccccacaac tggatgatga ggagatgtac 120 

tcagcccaca tgcccgctca cctgcgctgt gatgcctgca gagctgtggc ttaccaggtg 180 

agtccttcac cactgtcacc ctgccctgct cacacccctt ctcaagccag acccctccac 240 

ccacctcaca ttccaccacc ggcctttgat ccccaatccc taccactggg catcaagcca 300 

cagatgcagc ctttcatata ttccatgcct cagtttaccc atctgcctgc c 351 

<210> 17 
<211> 972 
<212> DNA 

<213> Homo sapiens > i 

<400> 17 

atgagtgtag aggatggggg tatgccaggc ctgggccgtc ccaggcaggc ccgctggacc 60 
ctgatgctac tcctatccac tgccatgtac ggtgcccatg ccccattgct ggcactgtgc 120 
catgtggacg gccgagtgcc cttccggccc tcctcagccg tgctgctgac tgagctgacc 180 
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aagctactgt tatgcgcctt ctcccttctg gtaggctggc aagcatggcc ccaggggccc 240 



ccaccctggc gccaggctgc tcccttcgca ctatcagccc tgctctatgg cgctaacaac 



cccctgcata tcactccgct aggcctgctg ctcctcattc tgtactgcct catctcaggc 

ttgtcgtcag tgtacacaga gctgctcatg aagcgacagc ggctgcccct ggcacttcag 

aacctcttcc tctacacttt tggtgtgctt ctgaatctag gtctgcatgc tggcggcggc 

tctggcccag gcctcctgga aggtttctca ggatgggcag cactcgtggt gctgagccag 

gcactaaatg gactgctcat gtctgctgtc atgaagcatg gcagcagcat cacacgcctc 

tttgtggtgt cctgctcgct ggtggtcaac gccgtgctct cagcagtcct gctacggctg 

cagctcacag ccgrcttctt cctggccaca ttgctcattg gcctggccat gcgcctgtac 
tatggcagcc gc 

<210> 18 

<211> 411 

<212> DNA 

<213> Homo sapiens 

'- 

<400> 18 

atggggttcg gagcgacctt ggccgttggc ctgaccatct ttgtgctgtc tgtcgtcact 
atcatcatct gcttcacctg ctcctgctgc tgcctttaca agacgtgccg ccgaccacgt 
ccggttgtca ccaccaccac atccaccact gtggtgcatg ccccttatcc tcagcctcca 
agtgtgccgc ccagctaccc tggaccaagc taccagggct accacaccat gccgcctcag 



300 



aacctggtga tctatcttca gcgttacatg gaccccagca cctaccaggt gctgagtaat 360 



ctcaagattg gaagcacagc tgtgctctac tgcctctgcc tccggcaccg cctctctgtg 
cgtcaggggt tagcgctgct gctgctgatg gctgcgggag cctgctatgc agcagggggc 
cttcaagttc ccgggaacac ccttcccagt ccccctccag cagctgctgc cagccccatg 540 



420 
480 



600 
660 
720 
780 
840 
900 
960 
972 



60 
120 
180 
240 
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ccagggatgc 


cagcagcacc 


ctacccaatg 


cagtacccac 


caccttaccc 


agcccagccc 


300 


atgggcccac 


cggcctacca 


cgagaccctg 


gctggaggag 


cagccgcgcc 


ctaccccgcc 


360 


agccagcctc 


cttacaaccc 


ggcctacatg 


gatgccccga 


aggcggccct 


c 


411 


<210> 19 














<211> 933 














<212> DNA 














<213> Homo sapiens 












<400> 19 














atgggcgtcc 


ccacggccct 


ggaggccggc 


agctggcgct 


ggggatccct 


gctcttcgct 


60 


ctcttcctgg 


ctgcgtccct 


aggtccggtg 


gcagcc ttca 


aggtcgccac 


gccgtattcc 


120 


ctgtatgtct 


gtcccgaggg 


gcagaacgtc 


accctcacct 


gcaggctctt 


gggccctgtg 


180 


gacaaagggc 


acgatgtgac 


cttctacaag 


acgtggtacc 


gcagctcgag 


gggcgaggtg 


240 


cagacctgct 


cagagcgccg 


gcccatccgc 


aacctcacgt 


tccaggacct 


tcacctgcac 


300 


catggaggcc 


accaggctgc 


caacaccagc 


cacgacctgg 


ctcagcgcca 


cgggctggag 


360 


tcggcctccg accaccatgg 


caacttctcc 


atcaccatgc 


gcaacctgac 


cctgctggat 


420 


agcggcctct 


actgctgcct 


ggtggtggag 


atcaggcacc 


accactcgga 


gcacagggtc 


480 


catggtgcca 


tggaactgca 


ggtgcagaca 


ggcaaagatg 


caccatccaa 


ctgtgtggtg 


540 


tacccatcct 


cctcccagga gagtgaaaac 


atcacggctg 


cagccctggc 


tacgggtgcc 


600 


tgcatcgtag gaatcctctg 


cctccccctc 


atcctgctcc 


tggtctacaa 


gcaaaggcag 


660 


gcagcctcca 


accgccgtgc 


ccaggagctg 


gtgcggatgg 


acagcaacat 


tcaagggatt 


720 


gaaaaccccg 


gctttgaagc 


ctcaccacct 


gcccagggga 


tacccgaggc 


caaagtcagg 


780 


caccccctgt 


cctatgtggc 


ccagcggcag 


ccttctgagt 


ctgggcggca 


tctgctttcg 


840 


gagcccagca 


cccccctgtc 


tcctccaggc 


cccggagacg 


tcttcttccc 


atccctggac 


900 
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cctgtccctg actctccaaa ctttgaggtc ate 933 

<210> 20 
<211> 1629 
<212> DNA 

<213> Homo sapiens 
<400> 20 

atggcagtga gcgagaggag ggggctegge cgcgggagcc ccgcggagtg ggggcagegg 60 

ctacttctgg tgctgctgtt gggtggctgc tccgggcgca tccaccggct ggcgctgacg 120 

ggggagaagc gageggacat ccagctgaac agetteggtt tctacaccaa tggctctctg 180 

gaggtggagt tgagegtect gcggctgggc etcegggagg cagaagagaa gtccctgctg 240 

gtggggttca gtctcagccg ggttcggtct ggcagagttc gctcctattc aaccegggat 300 

ttccaggact gccctctcca gaaaaacagt agcagtttcc tggtcctgtt cctcatcaac 360 

accaaggatc tgcaggtcca ggtgcggaag tatggagagc agaagaegtt gtttatcttt 420 

cccgggctcc tcccggaagc accctccaaa ccagggctcc cgaagccaca ggccacagtc 480 

ccccgcaagg tggatggcgg agggacctct gcagccagca agcccaagtc aacacccgca 540 

gtgattcagg gtcctagtgg gaaggacaag gacctggtgt tgggectgag ccacctcaac 600 

aactcctaca acttcagttt ccacgtggtg atcggctctc aggeggaaga aggecagtae 660 

agectgaact tccacaactg caacaattca gtgccaggaa aggagcatcc attcgacatc 720 

acggtgatga teegggagaa gaaccccgat ggcttcctgt eggcagegga gatgcccctt 780 

ttcaagctct acatggtcat gtccgcctgc ttcctggccg ctggcatctt ctgggtgtcc 840 

atcctctgca ggaacacgta cagcgtcttc aagatccact ggctcatggc ggccttggcc 900 

ttcaccaaga gcatctctct cctcttccac agcatcaact actacttcat caacagccag 960 

ggccacccca tegaaggect tgccgtcatg tactacatcg cacacctgct gaagggegee 1020 



WO 01/04297 



I30 3Q3Q6 ,06g?aE 

PCT/JP00/03942 



29 

ctcctcttca tcaccatcgc cctgattggc tcaggctggg ccttcatcaa gtacgtcctg 1080 

tcggataagg agaagaaggt ctttgggatc gtgatcccca tgcaggtcct ggccaacgtg 1140 

gcctacatca tcatcgagtc ccgcgaggaa ggcgccagcg actacgtgct gtggaaggag 1200 

attttgttcc tggtggacct catctgctgt ggtgccatcc tgttccccgt agtctggtcc 1260 

atccggcatc tccaggatgc gtctggcaca gacgggaagg tggcagtgaa cctggccaag 1320 

ctgaagctgt tccggcatta ctatgtcatg gtcatctgct acgtctactt cacccgcatc 1380 

atcgccatcc tgctgcaggt ggctgtgccc tttcagtggc agtggctgta ccagctcttg 1440 

gtggagggct ccaccctggc cttcttcgtg ctcacgggct acaagttcca gcccacaggg 1500 

aacaacccgt acctgcagct gccccaggag gacgaggagg atgttcagat ggagcaagta 1560 

atgacggact ctgggttccg ggaaggcctc tccaaagtca acaaaacagc cagcgggcgg 1620 

gaactgtta 1629 

<210> 21 
<211> 2007 
<212> DNA 

<213> Homo sapiens 

<220> 
<221> CDS 

<222> (46)... (1065) 
<400> 21 

cacttccctc cctggccaca gagctcagga cagggctgag gaacc atg tct cca 54 

Met Ser Pro 
1 
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tec ccg acc gec etc ttc tgt ctt ggg ctg tgt ctg ggg cgt gtg cca 
Ser Pro Thr Ala Leu Phe Cys Leu Gly Leu Cys Leu Gly Arg Val Pro 

5 10 15 

gcg cag agt gga ccg etc ccc aag ccc tec etc cag get ctg ccc age 
Ala Gin Ser Gly Pro Leu Pro Lys Pro Ser Leu Gin Ala Leu Pro Ser 
20 25 30 35 

tec ctg gtg ccc ctg gag aag cca gtg acc etc egg tgc cag gga cct 
Ser Leu Val Pro Leu Glu Lys Pro Val Thr Leu Arg Cys Gin Gly Pro 

40 45 50 

ccg ggc gtg gac ctg tac cgc ctg gag aag ctg agt tec age agg tac 
Pro Gly Val Asp Leu Tyr Arg Leu Glu Lys Leu Ser Ser Ser Arg Tyr 

55 60 65 

cag gat cag gca gtc etc ttc ate ccg gec atg aag aga agt ctg get 
Gin Asp Gin Ala Val Leu Phe He Pro Ala Met Lys Arg Ser Leu Ala 

70 75 80 

gga cgc tac cgc tgc tec tac cag aac gga age etc tgg tec ctg ccc 
Gly Arg Tyr Arg Cys Ser Tyr Gin Asn Gly Ser Leu Trp Ser Leu Pro 

85 90 95 

age gac cag ctg gag etc gtt gee acg gga gtt ttt gee aaa ccc teg 
Ser Asp Gin Leu Glu- Leu Val Ala Thr Gly Val Phe Ala Lys Pro Ser 
100 105 110 115 

etc tea gee cag ccc ggc ccg gcg gtg teg tea gga ggg gac gta acc 
Leu Ser Ala Gin Pro Gly Pro Ala Val Ser Ser Gly Gly Asp Val Thr 

120 125 130 

eta cag tgt cag act egg tat ggc ttt gac caa ttt get ctg tac aag 



102 



150 



198 



246 



294 



342 



390 



438 



486 
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Leu Gin Cys Gin Thr Arg Tyr Gly Phe Asp Gin Phe Ala Leu Tyr Lys 

135 140 H5 

gaa ggg gac cct gcg ccc tac aag aat ccc gag aga tgg tac egg get 
Glu Gly Asp Pro Ala Pro Tyr Lys Asn Pro Glu Arg Trp Tyr Arg Ala 

150 155 160 

agt ttt ccc ate ate acg gtg ace gec gee cac age gga ace tac cga 
Ser Phe Pro He lie Thr Val Thr Ala Ala His Ser Gly Thr Tyr Arg 

165 170 175 

tgc tac age ttc tec age agg gac cca tac ctg tgg teg gee ccc age 
Cys Tyr Ser Phe Ser Ser Arg Asp Pro Tyr Leu Trp Ser Ala Pro Ser 
180 185 190 195 

gac ccc ctg gag ctt gtg gtc aca gga acc tct gtg ace ccc age egg 
Asp Pro Leu Glu Leu Val Val Thr Gly Thr Ser Val Thr Pro Ser Arg 

200 205 210 

tta cca aca gaa cca cct tec teg gta gca gaa ttc tea gaa gec acc 
Leu Pro Thr Glu Pro Pro Ser Ser Val Ala Glu Phe Ser Glu Ala Thr 

215 220 225 

get gaa ctg acc gtc tea ttc aca aac gaa gtc ttc aca act gag act 
Ala Glu Leu Thr Val Ser Phe Thr Asn Glu Val Phe Thr Thr Glu Thr 

230 235 240 

tct agg agt ate acc gee agt cca aag gag tea gac tct cca get ggt 
Ser Arg Ser He Thr Ala Ser Pro Lys Glu Ser Asp Ser Pro Ala Gly 

245 250 255 

cct gec cgc cag tac tac acc aag ggc aac ctg gtc egg ata tgc etc 
Pro Ala Arg Gin Tyr Tyr Thr Lys Gly Asn Leu Val Arg He Cys Leu 



534 



582 



630 



678 



726 



774 



822 



870 
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260 265 270 275 

ggg get gtg ate eta ata ate ctg gcg ggg ttt ctg gca gag gac tgg 918 

Gly Ala Val He Leu lie He Leu Ala Gly Phe Leu Ala Glu Asp Trp 

280 285 290 

cac age egg agg aag cgc ctg egg cac agg ggc agg get gtg cag agg 966 
His Ser Arg Arg Lys Arg Leu Arg His Arg Gly Arg Ala Val Gin Arg 

295 300 305 

ccg ctt ccg ccc etc ccg ccc etc ccg ctg ace egg aaa tea cac ggg 1014 
Pro Leu Pro Pro Leu Pro Pro Leu Pro Leu Thr Arg Lys Ser His Gly 

310 315 320 

ggt cag gat gga ggc cga cag gat gtt cac age cgc ggg tta tgt tea 1062 
Gly Gin Asp Gly Gly Arg Gin Asp Val His Ser Arg Gly Leu Cys Ser 

325 330 335 

tgaccget gaaccccagg caeggtegta tccaagggag ggatcatggc atgggaggcg 1120 
actcaaagac tggcgtgtgt ggagcgtgga agcaggaggg cagaggctac agctgtggaa 1180 
aegaggecat gctgcctcct cctggtgttc catcagggag ccgttcggcc agtgtctgte 1240 
tgtctgtctg tctgcctctc tgtctgaggg caccctccat ttgggatgga aggaatctgt 1300 
ggagacccca tcctcctccc tgcacactgt ggatgacatg gtaecctggc tggaccacat 1360 
actggcctct ttcttcaacc tctctaatat gggctccaga eggatctcta aggttcccag 1420 
ctctcagggt tgactctgtt ccatcctctg tgeaaaatec teeegtgett ccctttggcc 1480 
ctctgtgctc ttgtctggtt ttccccagaa actctcaccc tcactccatc tcccactgcg 1540 
gtctaacaaa tctcctttcg tctctcagaa egggtcttge aggcagtttg ggtatgtcat 1600 
tcattttcct tagtgtaaaa etagcaegtt gcccgcttcc cttcacatta gaaaacaaga 1660 
tcagcctgtg caacatggtg aaacctcatc tctaccaaca aaacaaaaaa acacaaaaat 1720 
tagecaggtg tggtggtgca tccctatact cccagcaact cagggggctg aggtgggaga 1780 
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atggcttgag cctgggaggc agaggttgca gtgagctgag atcacaccac tgcactctag 1840 

ctcgggtgac gaagcctgac tttgtctcaa aaaatacagg gatgaatatg tcaattaccc 1900 

tgatttgatc atagcacgtt gtatacatgt actgcaatat tgctgtccac cccataaata 1960 

tgtacaattc tgtatacatt tttaaaatca taaaaataag ataatgc 2007 



<210> 22 

<211> 2264 

<212> DNA 

<213> Homo sapiens 



<220> 
<221> CDS 

<222> (85). . . (1548) 



<400> 22 

ggaattgggg gtgaagcgat agcgttttgc ccgcattcgg ggcgcgcgga gctggggggt 
ccctgtgggg ctcccggagt taag atg gcg tec tea gcg gag ggg gac gag 

Met Ala Ser Ser Ala Glu Gly Asp Glu 
1 5 
ggg act gtg gtg gcg ctg gcg ggg gtt ctg cag teg ggt ttc cag gag 
Gly Thr Val Val Ala Leu Ala Gly Val Leu Gin Ser Gly Phe Gin Glu 
10 15 20 25 

ctg age ctt aac aag ttg gcg acg tec ctg ggc gcg tea gaa cag gcg 
Leu Ser Leu Asn Lys Leu Ala Thr Ser Leu Gly Ala Ser Glu Gin Ala 
30 35 40 
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303 



351 



399 



ctg egg ctg ate ate tee ate ttc ctg ggt tac ccc ttt get ttg ttt 255 
Leu Arg Leu He He Ser He Phe Leu Gly Tyr Pro Phe Ala Leu Phe 

45 50 55 

tat egg cat tac ctt ttc tac aag gag acc tac etc ate cac etc ttc 
Tyr Arg His Tyr Leu Phe Tyr Lys Glu Thr Tyr Leu He His Leu Phe 

60 65 70 

eat acc ttt aca ggc etc tea att get tat ttt aac ttt gga aac cag 
His Thr Phe Thr Gly Leu Ser He Ala Tyr Phe Asn Phe Gly Asn Gin 

75 80 85 

etc tac cac tec ctg ctg tgt att gtg ctt cag ttc etc ate ctt cga 
Leu Tyr His Ser Leu Leu Cys He Val Leu Gin Phe Leu He Leu Arg 
90 95 100 105 

eta atg ggc egc acc ate act gec gtc etc act acc ttt tgc ttc cag 
Leu Met Gly Arg Thr He Thr Ala Val Leu Thr Thr Phe Cys Phe Gin 

110 115 120 

atg gee tac ctt ctg get gga tac tat tac act gee acc ggc aac tac 
Met Ala Tyr Leu Leu Ala Gly Tyr Tyr Tyr Thr Ala Thr Gly Asn Tyr 

125 130 135 

gat ate aag tgg aca atg cca cat tgt gtt ctg act ttg aag ctg att 
Asp He Lys Trp Thr Met Pro His Cys Val Leu Thr Leu Lys Leu lie 

140 145 150 

ggt ttg get gtt gac tac ttt gac gga ggg aaa gat cag aat tec ttg 
Gly Leu Ala Val Asp Tyr Phe Asp Gly Gly Lys Asp Gin Asn Ser Leu 

155 160 165 

tec tct gag caa cag aaa tat gec ata cgt ggt gtt cct tec ctg ctg 639 



447 



495 



543 



591 
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Ser Ser Glu Gin Gin Lys Tyr Ala He Arg Gly Val Pro Ser Leu Leu 
170 175 180 185 

gaa gtt get ggt ttc tec tac ttc tat ggg gec ttc ttg gta ggg ccc 
Glu Val Ala Gly Phe Ser Tyr Phe Tyr Gly Ala Phe Leu Val Gly Pro 

190 195 200 

cag ttc tea atg aat cae tac atg aag ctg gtg cag gga gag ctg att 
Gin Phe Ser Met Asn His Tyr Met Lys Lea Val Gin Gly Glu Leu lie 

205 210 215 

gae ata cca gga aag ata cca aac age ate att ect get etc aag cgc 
Asp He Pro Gly Lys lie Pro Asn Ser He lie Pro Ala Leu Lys Arg 

220 225 230 

ctg agt ctg ggc ctt ttc tac eta gtg ggc tac aca ctg etc age ccc 
Leu Ser Leu Gly Leu Phe Tyr Leu Val Gly Tyr Thr Leu Leu Ser Pro 

235 240 245 

cac ate aca gaa gac tat etc etc act gaa gac tat gac aac cac ccc 
His He Thr Glu Asp Tyr Leu Leu Thr Glu Asp Tyr Asp Asn His Pro 
250 255 260 265 

ttc tgg ttc cgc tgc atg tac atg ctg ate tgg ggc aag ttt gtg ctg 
Phe Trp Phe Arg Cys Met Tyr Met Leu He Trp Gly Lys Phe Val Leu 

270 275 280 ; 

tac aaa tat gtc acc tgt tgg ctg gtc aca gaa gga gta tgc att ttg 
Tyr Lys Tyr Val Thr Cys Trp Leu Val Thr Glu Gly Val Cys He Leu 

285 290 295 

acg ggc ctg ggc ttc aat ggc ttt gaa gaa aag ggc aag gca aag tgg 
Thr Gly Leu Gly Phe Asn Gly Phe Glu Glu Lys Gly Lys Ala Lys Trp 



687 



735 



783 



831 



879 



927 



975 



1023 
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300 

gat gcc tgt gcc aac alg 
Asp Ala Cys Ala Asn Met 
315 

ttc act ggc acc att gcc 
Phe Thr Gly Thr He Ala 
330 335 
gcc cgc tac ate ttc aaa 
Ala Arg Tyr He Phe Lys 
350 

tct cag ggt etc teg ttg 
Ser Gin Gly Leu Ser Leu 
365 

tea gga tac ctg gtc tgc 
Ser Gly Tyr Leu Val Cys 
380 

gaa aga cag get gcc agg 
Glu Arg Gin Ala Ala Arg 
395 

ctg gcc gcc att act gtc 
Leu Ala Ala He Thr Val 
410 415 
acc ate cac tgg etc ttc 
Thr lie His Trp Leu Phe 
430 



305 

aag gtg tgg etc ttt gaa 
Lys Val Trp Leu Phe Glu 
320 325 
tea ttc aac ate aac acc 
Ser Phe Asn He Asn Thr 
340 

cga etc aag ttc ctt gga 
Arg Leu Lys Phe Leu Gly 
355 

eta ttc ctg gcc etc tgg 
Leu Phe Leu Ala Leu Trp 
370 

ttc cag atg gaa ttc etc 
Phe Gin Met Glu Phe Leu 
385 

etc att caa gag age ccc 
Leu He Gin Glu Ser Pro 
400 405 
etc cag ccc ttc tac tat 
Leu Gin Pro Phe Tyr Tyr 
420 

atg ggt tac tec atg act 
Met Gly Tyr Ser Met Thr 
435 



310 

aca aac ccc cgc 1071 
Thr Asn Pro Arg 

aac gcc tgg gtg 1119 
Asn Ala Trp Val 
345 

aat aaa gaa etc 1167 
Asn Lys Glu Leu 
360 

cac ggc ctg cac 1215 
His Gly Leu His 
375 

att gtt att gtg 1263 

He Val He Val 

390 

acc ctg. age aag 1311 
Thr Leu Ser Lys 

ttg gtg caa cag 1359 
Leu Val Gin Gin 
425 

gcc ttc tgc etc 1407 
Ala Phe Cys Leu 
440 
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cgttggccag gctggtctcg aactcctgac cgcaagtgat ccacccgcct ccgcctccca 

aagtgctggg attacaggcg tgagccaccg tgcccggccc aaaggggaaa ctcttgtggg 

aggagcagag gggctcacat ctcccctctg attcccccat gcacattgcc ttatctctcc 

ccatctagcc aggaatctat tgtgtttttc ttctgccaat ttactatgat tgtgtatgtg 



1503 



1550 



ttc acg tgg gac aaa tgg ctt aag gtg tat aaa tec ate tat ttc ctt 1455 
Phe Thr Trp Asp Lys Trp Leu Lys Val Tyr Lys Scr He Tyr Phe Leu 

445 450 455 

ggc cac ate ttc ttc ctg age eta eta ttc ata ttg cct tat att cac 
Gly His He Phe Phe Leu Ser Leu Leu Phe lie Leu Pro Tyr He His 

460 465 470 

aaa gca atg gtg cca agg aaa gag aag tta aag aag atg gaa taatc 
Lys Ala Met Val Pro Arg Lys Glu Lys Leu Lys Lys Met Glu 

475 480 485 

catttccctg gtggcctgtg cgggactggt gcagaaacta ctcgtctccc ttttcacagc 1610 
actcctttgc cccagagcag agaatggaaa agecagggag gtggaagatc gatgettcca 1670 
gctgtgcctc tgctgccagc caagtcttca tttggggcca aaggggaaac ttttttttgg 1730 
agaaggegtc ttgctttgtc acccacgctg gaatgcagtg gegggatetc agctcaccgc 1790 
aacctccacc tcctgggttc aagtgatttt cctgcctcag cctcccaagt agctgggaat 



1850 



acaggcacgc caccatgccc agctaatttt tgtattttca gtagaaaegg gatttcacca 1910 



1970 
2030 
2090 
2150 



ccgctaccac cacccccccc atgggggggt ggagaggggt gcaaggccct gcctgctcca 2210 



ctttttctac cttggaactg tattagataa aatcacttct gtttgttcag tttt 



2264 



<210> 23 
<211> 1907 
<212> DNA 
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<213> Homo sapiens 

<220> 

<221> CDS 

<222> (35). . . (823) 

<400> 23 

acagccgtcc cttcgctggt gggaagaagc cgag atg gcg gca gcc age get 52 

Met Ala Ala Ala Ser Ala 
1 5 

ggg gca acc egg ctg etc ctg etc ttg ctg atg gcg gta gca gcg ccc 100 
Gly Ala Thr Arg Leu Leu Leu Leu Leu Leu Met Ala Val Ala Ala Pro 

10 15 20 

agt cga gcc egg ggc age ggc tgc egg gcc ggg act ggt gcg cga ggg 148 
Ser Arg Ala Arg Gly Ser Gly Cys Arg Ala Gly Thr Gly Ala Arg Gly 

25 30 35 

get ggg gcg gaa ggt cga gag ggc gag gcc tgt ggc acg gtg ggg ctg 196 
Ala Gly Ala Glu Gly Arg Glu Gly Glu Ala Cys Gly Thr Val Gly Leu 

40 45 50 

ctg ctg gag cac tea ttt gag ate gat gac agt gcc aac ttc egg aag 244 
Leu Leu Glu His Ser Phe Glu He Asp Asp Ser Ala Asn Phe Arg Lys 
55 60 65 70 

egg ggc tea ctg etc tgg aac cag cag gat ggt acc ttg tec ctg tea 292 
Arg Gly Ser Leu Leu Trp Asn Gin Gin Asp Gly Thr Leu Ser Leu Ser 
75 80 85 
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388 



436 



cag egg cag etc age gag gag gag egg ggc cga etc egg gat gtg gca 340 
Gin Arg Gin Leu Ser Glu Glu Glu Arg Gly Arg Leu Arg Asp Val Ala 

90 95 100 

gee ctg aat ggc ctg tac egg gtc egg ate cca agg cga ccc ggg gec 
Ala Leu Asn Gly Leu Tyr Arg Val Arg He Pro Arg Arg Pro Gly Ala 

105 110 115 

ctg gat ggc ctg gaa get ggt ggc tat gtc tec tec ttt gtc cct gcg 
Leu Asp Gly Leu Glu Ala Gly Gly Tyr Val Ser Ser Phe Val Pro Ala 

120 125 130 

tgc tec ctg gtg gag teg cac ctg teg gac cag ctg acc ctg cac gtg 484 
Cys Ser Leu Val Glu Ser His Leu Ser Asp Gin Leu Thr Leu His Val 
135 140 145 150 

gat gtg gee ggc aac gtg gtg ggc gtg teg gtg gtg acg cac ccc ggg 
Asp Val Ala Gly Asn Val Val Gly Val Ser Val Val Thr His Pro Gly 

155 160 165 

ggc tgc egg ggc cat gag gtg gag gac gtg gac ctg gag ctg ttc aac 
Gly Cys Arg Gly His Glu Val Glu Asp Val Asp Leu Glu Leu Phe Asn 

170 175 180 

acc teg gtg cag ctg cag ccg ccc acc aca gec cca ggc cct gag acg 
Thr Ser Val Gin Leu Gin Pro Pro Thr Thr Ala Pro Gly Pro Glu Thr 

185 190 195 

gcg gec ttc att gag cgc ctg gag atg gaa cag gec cag aag gec aag 
Ala Ala Phe lie Glu Arg Leu Glu Met Glu Gin Ala Gin Lys Ala Lys 

200 205 210 

aac ccc cag gag cag aag tec ttc ttc gec aaa tac tgg atg tac ate 



532 



580 



628 



676 



724 
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Asn Pro Gin Glu Gin Lys Ser Phe Phe Ala Lys Tyr Trp Met Tyr He 



215 



220 



225 



230 



att ccc gtc gtc ctg ttc etc atg atg tea gga gcg cca gac acc ggg 



772 



He Pro Val Val Leu Phe Leu Met Met Ser Gly Ala Pro Asp Thr Gly 



235 



240 



245 



ggc cag ggt ggg ggt ggg ggt ggg ggt ggt ggt ggg ggt agt ggc egg 



820 



Gly Gin Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Ser Gly Arg 



250 



255 



260 



tgagggecca ggctggtcag cgtcccgtct tgcacaccca ggggcctccc ttctgctgga 880 

gtcccctgtg tectcagcca tcccaagaag ggtttgctgg tccctccttt ccccccgtcc 940 

cacgaggcca ectgggccag ccccttgtcc tctgccttct gctggcagag gagcagctgg 1000 

actggggect ttggcacagc agccggtgtc tcctgcgccc gcctccccca tggccccatg 1060 

cagccccagg ggcttccccc ctgcccatgg agtagagece gagatcctgg ccactatgcc 1120 

agttctgacc tcgcatcccc ctaccccgag cccatgcagt ctgggaacat gccgccttct 1180 

ctccagcctc tgtgcctttg ttccaggtgg tctcaccctc ctgtccctgg ctgggctagg 1240 

tggtcctgtc caggctcctg cagcgccccc ctcactttga cactggacta ggatgeagee 1300 

tcccttctgt gtccccttga gggtaccctg ggtcccctca tcaggggcag aggcatgaaa 1360 

gagtegggge tggatggccg ggggcttctg ggcccgacgc etagtgeage ccctggggtc 1420 

gtggtttgac atttgtctgc ctggtgcaaa caaggaatcc ttgcctttaa ggtgacaggc 1480 

cctccacagg cttccagact tgaaggaaaa ggtttaagaa agaaaacaaa accaacagtt 1540 

agtggagtca aagcccagac actgtaaata gaaccccetc caccaccccc egccgcccag 1600 

catcctacct ggactgcggt gctacgaggg cctgcgggcc tttgctgtgt gccaccctcc 1660 

ctgtaagtct atttaaaaac atcgacgata cattgaaatg tgtgaacgtt ttgaaaagct 1720 

acagcttcca geagecaaaa gcaactgttg ttttggcaag aeggtcctga tgtacaagct 1780 

tgattgaaat tcactgctca ettgataegt tattcagaaa cccaaggaat ggctgtcccc 1840 
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atcctcatgt ggctgtgtgg agctcagctg tgttgtgtgg cagtttatta aactgtcccc 1900 
cagatcg ^07 



<210> 24 

<211> 1727 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> CDS 

<222> (20).. . (520) 



49 



<400> 24 

agccgggtgg ggcctcggg atg cag ccg ccg gtg ccc ggg ccc ctg ggc 
Met Gin Pro Pro Val Pro Gly Pro Leu Gly 

1 5 10 

ctg ctg gac ccc gca gaa ggg ctt teg agg agg aag aag acg teg etc 97 

Leu Leu Asp Pro Ala Glu Gly Leu Ser Arg Arg Lys Lys Thr Ser Leu 

15 20 25 

tgg ttt gtg ggg tct ctg ctg ctg gtg tec gtc etc ata gtc acc gtc 145 

Trp Phe Val Gly Ser Leu Leu Leu Val Ser Val Leu lie Val Thr Val 

30 35 40 

ggg ctg get gec acc acc agg acg gag aat gtg acc gtt ggg ggc tac 

Gly Leu Ala Ala Thr Thr Arg Thr Glu Asn Val Thr Val Gly Gly Tyr 

45 50 55 



193 
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tan cca ggg ate att etc ggc ttt gga tct ttc tta gga att att ggc 241 
Tyr Pro Gly He He Leu Gly Phe Gly Ser Phe Leu Gly He lie Gly 

60 65 70 

ate aac ttg gtg gag aat aga agg caa atg ctg gtg gca gcg ate gtg 289 
He Asn Leu Val Glu Asn Arg Arg Gin Met Leu Val Ala Ala He Val 
75 80 85 90 

ttt ate agt ttt ggc gtg gtg gec gee ttc tgc tgc gec ate gtg gac 337 
Phe He Ser Phe Gly Val Val Ala Ala Phe Cys Cys Ala He Val Asp 

95 100 105 

ggc gta ttt gca gca cag cac att gaa ccg agg ccc etc ace acg gga 385 
Gly Val Phe Ala Ala Gin His He Glu Pro Arg Pro Leu Thr Thr Gly 

110 115 120 

aga tgc cag ttt tac tec agt ggg gtg ggg tac ttg tac gat gtc tac 433 
Arg Cys Gin Phe Tyr Ser Ser Gly Val Gly Tyr Leu Tyr Asp Val Tyr 

125 130 135 

cag aca gag gtg age agg age act gag att cat gtg ggt ttt get cag 481 
Gin Thr Glu Val Ser Arg Ser Thr Glu lie His Val Gly Phe Ala Gin 

140 145 150 

eta ace ccg ccg acc cca cgc ggt ttt ccc tgc aca taggcgtggt ctg 530 
Leu Thr Pro Pro Thr Pro Arg Gly Phe Pro Cys Thr 
155 160 165 

aatattttga ttctaatagt tcctgggggt cacccctgca gctggtgaac cgttgatgcc 590 
ccctgtgttt gggaccttga catttcgatg tgctgtattt cactctggag tcagagttct 650 
ggacttgett cattaaatca caacagtctc agagtgcacg tgtccagttc tgtatggctc 710 
ttccaattag catttttcta atttaattat tgcaataaga agcaaggata atacatttac 770 



WO 01/04297 



PCT/JP00/O3942 



43 

agtgtccgag aaacttctgg atttccctga gccaccgaca gcggcagtgt gacctcattt 830 

ctctttccag gtcacctgtc actccctgga cggcaagtgc cagctgaagg tgagaagcaa 890 

cacctgttac tgctgtgacc tctatgcctg cgggagcgca gagccctcgc ccgcctacta 950 

tgagttcatc ggcgtcagcg gctgccagga cgtgctgcac ctgtaccgcc tgctctgggc 1010 

ctctgcagtt ctgaacgtcc tgggcctgtt cctgggcatc atcaccgccg ccgtcctggg 1070 

ggccttcaag gacatggtgc ctctgtccca gctggcctat ggcccagccg tcccaccaca 1130 

gaccctctac aaccccgccc agcagatcct ggcctacgca ggcttccgcc tgacgcccga 1190 

gcctgtcccg acctgctcgt cctaccctct gccccttcag ccctgcagcc gcttcccagt 1250 

tgcgccctcc tctgccctgg cttcgtctga ggacctgcag ccaccttctc caagcagctc 1310 

tggctctggg cttcccggcc aggctccacc gtgctacgca cccacctact ttcccccggg 1370 

ggagaagcca cccccctacg caccctgata gaggcgtgga gtaaaagata acttgtttgt 1430 

ttttttttaa aaaaaaaaag gcagcctcta gaaatcccgc ttctgtggcc aacctcctag 1490 

agaacccggg agaatgttcc agaagtctgt cccctccttt cctccctggg cacactggtg 1550 

agggaggctg gaaccaggca gggagtgggg ccctccagac ccaggctggt gacaccttgg 1610 

ctcgggctct gctcacacca aatggcgctg aaagttccca cccggcctcc tcctctgaga 1670 

gcaattgttc tggtgttttc acatccctta attaattagc tattattatg attttgc 1727 

<210> 25 
<2I1> 2150 
<212> DNA 

<213> Homo sapiens 

<220> 
<221> CDS 

<222> (32). . . (1282) 
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<400> 25 

ggtttctgcg ggtgaggctg gcgcccgtac c atg age gag gcg gac ggg ctg 52 

Met Ser Glu Ala Asp Gly Leu 
1 5 

cga cag cge egg ccc ctg egg ccg cag gtc gtc aca gac gat gat ggc 100 
Arg Gin Arg Arg Pro Leu Arg Pro Gin Val Val Thr Asp Asp Asp Gly 

10 15 20 

cag gec ccg gag get aag gac ggc age tec ttt age ggc aga gtt ttc 148 
Gin Ala Pro Glu Ala Lys Asp Gly Ser Ser Phe Ser Gly Arg Val Phe 

25 30 35 

cga gtg ace ttc ttg atg ctg get gtt tct etc ace gtt ccc ctg ctt 196 
Arg Val Thr Phe Leu Met Leu Ala Val Ser Leu Thr Val Pro Leu Leu 
40 45 50 55 

gga gec atg atg ctg ctg gaa tct cct ata gat cca cag cct etc age 244 
Gly Ala Met Met Leu Leu Glu Ser Pro He Asp Pro Gin Pro Leu Ser 

GO 65 70 

ttc aaa gaa ccc ccg etc ttg ctt ggt gtt ctg cat cca aat acg aag 292 
Phe Lys Glu Pro Pro Leu Leu Leu Gly Val Leu His Pro Asn Thr Lys 

75 80 85 

ctg cga cag gca gaa agg ctg ttt gaa aat caa ctt gtt gga ccg gag 340 
Leu Arg Gin Ala Glu Arg Leu Phe Glu Asn Gin Leu Val Gly Pro Glu 

90 95 100 

tec ata gca cat att ggg gat gtg atg ttt act ggg aca gca gat ggc 388 
Ser lie Ala His He Gly Asp Val Met Phe Thr Gly Thr Ala Asp Gly 
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105 

egg gtc gta aaa ctt gaa 
Arg Val Val Lys Leu Glu 
120 125 
ggt teg ggc cct tgc aaa 
Gly Ser Gly Pro Cys Lys 
140 

ccc ctg ggt ate cgt gca 
Pro Leu Gly He Arg Ala 
155 

gea tac aag gga eta ttt 
Ala Tyr Lys Gly Leu Phe 
170 

ctg ctg ctg tec tec gag 
Leu Leu Leu Ser Ser Glu 
185 

gtg aat gat ctt aca gtc 
Val Asn Asp Leu Thr Val 
200 205 
gat tct age age aaa tgg 
Asp Ser Ser Ser Lys Trp 
220 

gag ggc aca gat gac ggg 
Glu Gly Thr Asp Asp Gly 
235 



110 115 
aat ggt gaa ata gag ace 
Asn Gly Glu He Glu Thr 
130 

acc cga gat gat gag cct 
Thr Arg Asp Asp Glu Pro 
145 

ggg ccc aat ggg act etc 
Gly Pro Asn Gly Thr Leu 
160 

gaa gta aat ccc tgg aaa 
Glu Val Asn Pro Trp Lys 
175 

aca ccc att gag ggg aag 
Thr Pro lie Glu Gly Lys 
190 195 
act cag gat ggg agg aag 
Thr Gin Asp Gly Arg Lys 
210 

caa aga cga gac tac ctg 
Gin Arg Arg Asp Tyr Leu 
225 

cgc ctg ctg gag tat gat 
Arg Leu Leu Glu Tyr Asp 
240 



att gec egg ttt 436 
He Ala Arg Phe 
135 

gtg tgt ggg aga 484 
Val Cys Gly Arg 
150 

ttt gtg gec gat 532 
Phe Val Ala Asp 
165 

cgt gaa gtg aaa 580 

Arg Glu Val Lys 

180 

aac atg tec ttt 628 
Asn Met Ser Phe 

att tat ttc acc 676 
He Tyr Phe Thr 
215 

ctt ctg gtg atg 724 
Leu Leu Val Met 
230 

act gtg acc agg 772 
Thr Val Thr Arg 
245 
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gaa gta aaa gtt tta ttg 
Glu Val Lys Val Leu Leu 
250 

ctg tct cct gca gaa gac 
Leu Ser Pro Ala Glu Asp 
265 

agg ata cga aga gtc tac 
Arg lie Arg Arg Val Tyr 
280 285 
ctg ttt gtg gag aac atg 
Leu Phe Val Glu Asn Met 
300 

age tct ggg ggg tac tgg 
Ser Ser Gly Gly Tyr Trp 
315 

ggg ttt tec atg ctg gat 
Gly Phe Ser Met Leu Asp 
330 

atg att ttt aag etc ttt 
Met lie Phe Lys Leu Phe 
345 

egg tac age etc gtc eta 
Arg Tyr Ser Leu Val Leu 
360 365 
age ctg cat gat ccc gat 



gac cag ctg egg ttc ccg 
Asp Gin Leu Arg Phe Pro 
255 

ttt gtc ctg gtg gca gaa 
Phe Val Leu Val Ala Glu 
270 275 
gtt tct ggc ctg atg aag 
Val Ser Gly Leu Met Lys 
290 

cct gga ttt cca gac aac 
Pro Gly Phe Pro Asp Asn 
305 

gtg ggc atg teg acc ate 
Val Gly Met Ser Thr He 
320 

ttc tta tct gag aga ccc 
Phe Leu Ser Glu Arg Pro 
335 

agt caa gag acg gtg atg 
Ser Gin Glu Thr Val Met 
350 355 
gaa etc age gac age ggt 
Glu Leu Ser Asp Ser Gly 
370 

ggg ctg gtg gec acc tac 



aat gga gtc cag 820 

Asn Gly Val Gin 

260 

aca acc atg gec 868 
Thr Thr Met Ala 

ggc ggg get gat 916 
Gly Gly Ala Asp 

295 

ate egg ccc age 964 
He Arg Pro Ser 
310 

cgc cct aac cct 1012 
Arg Pro Asn Pro 
325 

tgg att aaa agg 1060 

Trp Tie Lys Arg 

340 

aag ttt gtg ccg 1108 
Lys Phe Val Pro 

gec ttc egg aga 1156 
Ala Phe Arg Arg 
375 

ate age gag gtg 1204 
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Ser Leu His Asp Pro Asp Gly Leu Val Ala Thr Tyr He Ser Glu Val 

380 385 390 

cac gaa cac gat ggg cac ctg tac ctg ggc tct ttc agg tec ccc ttc 1252 
His Glu His Asp Gly His Leu Tyr Leu Gly Ser Phe Arg Ser Pro Phe 

395 400 405 

etc tgc aga etc age etc cag get gtt tagccctccc agatagctgc c 1300 
Leu Cys Arg Leu Ser Leu Gin Ala Val 

410 415 

cctgccacgc aggecaggag tcttcacact eaggcaccag gcctggtcca ggaggagctg 1360 

tggacacagt cgtggttcaa gtgtccacat gcacctgtta gtccetgaga ggtggtggga 1420 

atggctgctt cattcctcga ggatgecegg gccccacctg ggcttgtctt tctgtttaga 1480 

gggaagtgta acatatctgc catgaggaac ataaattcat gtaaagecat tttctcttaa 1550 

acaaaacaaa actttctaag tacagtcatt ctctaggatt tgggaagctc ettgeacttg 1600 

gaacagggct caggtgggtg gagcagtaag gcactaccca gagagcttgc tgctgcggcc 1660 

ctgtcctgcg gectcaaagt tcttctttac tatatataac gtgeggtcat acctttcttc 1720 

gttgtggtgg ggatggaaga gcagagggag catggcccag gggtgttgag gecageggtg 1780 

agagccgtgt tagecaagae atggaactgt gttctcaagg gttatgtggg gcgtgggctc 1840 

tccatagtgt gtatgaaaag cttgttgact ctagcggctc agagaggact ttgctgggtt 1900 

tctttctgtg aatatctccg tgctgaccat gctggaattg gatgattctg caatteggga 1960 

cctactgcag gggtccgttt agtaaegtet tgtctgtgat ctttgttctt gacctctaga 2020 

ccceaagatg tgaacagtgc acgtgttaat gtcatctttg ctcatgtgtt ataagcccca 2080 

agttgctgta tattttcaca agtatgtcta cacactggtc atgattttga taataaataa 2140 

egataaatcg 2150 



<210> 26 



WO 01/04297 



PCT/JP00/03942 



48 



<211> 1986 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> CDS 

<222> (28). . . (381) 



<400> 26 

acacttgctg aactggctcc tggggcc atg agg ctg tea ctg cca ctg ctg 

Met Arg Leu Ser Leu Pro Leu Leu 
1 5 
ctg ctg ctg ctg gga gec tgg gec ate cca ggg ggc etc ggg gac agg 
Leu Leu Leu Leu Gly Ala Trp Ala lie Pro Gly Gly Leu Gly Asp Arg 

10 15 20 

gcg cca etc aca gec aca gec cca caa ctg gat gat gag gag atg tac 
Ala Pro Leu Thr Ala Thr Ala Pro Gin Leu Asp Asp Glu Glu Met Tyr 
25 30 35 40 

tea gec cac atg ccc get cac ctg cgc tgt gat gec tgc aga get gtg 
Ser Ala His Met Pro Ala His Leu Arg Cys Asp Ala Cys Arg Ala Val 

45 50 55 

get tac cag gtg agt cct tea cca ctg tea ccc tgc cct get cac ace 
Ala Tyr Gin Val Ser Pro Ser Pro Leu Ser Pro Cys Pro Ala His Thr 

60 65 70 

cct tct caa gee aga ccc etc cac cca cct cac att cca cca ccg gec 



51 



99 



147 



195 



243 



291 
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Pro Ser Gin Ala Arg Pro Leu His Pro Pro His He Pro Pro Pro Ala 

75 80 85 

ttt gat ccc caa tec eta cca ctg ggc ate aag cca cag atg cag cct 339 
Phe Asp Pro Gin Ser Leu Pro Leu Gly He Lys Pro Gin Met Gin Pro 

90 95 100 

ttc ata tat tec atg cct cag ttt acc cat ctg cct gec ta 380 
Phe He Tyr Ser Met Pro Gin Phe Thr His Leu Pro Ala 
105 110 115 

acagcagaca atctgggaga cctcctcagt attttgagac cccagggaat cactcacttg 440 

tccttagact tctccctttc caggcccatc cttgagtccg gactccctcc ccaaccctga 500 

eggggegget ttggctatgt gtacatggtg caagtgeaca cgtgtgagcg cctgcacgtg 560 

agtatgcgtg tgtctggctt cacacacaca cctgctgagc atgcctgcgt gccagtgtct 620 

ctgtgaggtg ggggcctggg agtacttgtg tgattgaata ttgggctcca gtttttctta 680 

ccttgctctt gtggtttaaa atggcacgtg ccggccgggc gcggtggctc acgcctgtaa 740 

tcccagcact ttgggaggct gageggggee gatcgectga actcaggagt tcgagaccag 800 

cctggccaac atggtgaaac cccgtcacta ctgaaaatac aaaattttag ccgggtgtgg 860 

tggcacatac ctgtagtccc agctacctgg gaggctgagg gagaagaatc acttgaacct 920 

gggaggtgga ggctgcagtg agctgagatc gtaccactgc actccagcct gggcgacgaa 980 

eggegtgaga ctctctctaa ataaataaat aaataaaaat agaatgacac ttgccactgg 1040 

gcaggtgtgc cctggacgag ggaccccagt gcccaggcct kiacctaccac ttcagcattt 1100 

ctttcccatc ccccaccccc atcccagaga gctttggggg ctgggggagg ggccatgcaa 1160 

cagcctcaca ggtgcttcct getcaaaegg ctctcttgcc actttatttt ccccagagac 1220 

tctgctccta tcctccccac ctccccctaa ctgagcagca gtcctgaggc cctgcctccc 1280 

agtccctcct tgttccagat gtggcaaaat ctggcaaagg cagagaccaa acttcatacc 1340 

tcaaactctg gggggcggcg ggagctgagc gagttggtct acaeggatgt cctggaccgg 1400 
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agctgctccc 


ggaactggca 


ggactacgga 


gttcgagaag 


tggaccaagt gaaacgtctc 


1460 


acaggcccag gacttagcga 


ggggccagag 


ccaagcatca 


gcgtgatggt cacagggggc 


1520 


ccctggccta 


ccaggtgatg 


cccggggctt 


ggggatagga 


tgaagctcct ggagccttgg 


1580 


tttgccccac 


tgtgggctgg 


gcagcatctg aggctcctgc 


tgggctcccc taggctctcc 


1640 


aggacatgtt 


tgcactactt 


gggggagttt 


ggagaagacc 


agatctatga agcccaccaa 


1700 


caaggccgag 


gggctctgga 


ggcattgcta 


tgtgggggac 


cccagggggc ctgctcagag 


1760 


aaggtgtcag 


ccacaagaga 


agagctctag tcctggactc 


taccctcctc tgaaagaagc 


1820 


tggggcttgc 


Lctgacggtc 


tccactcccg 


tctgcaggca 


gccaggaggg caggaagccc 


1880 


ttgctctgtg ctgccatcct 


gcctccctcc 


tccagcctca 


gggcactcgg gcctgggtgg 


1940 


gagtcaacgc 


cttcccctct 


ggactcaaat 


aaaacccagt 


gacctc 


1986 



<210> 27 
<211> 2170 
<212> DNA 

<213> Homo sapiens 

<220> 
<221> CDS 

<222> (241). . . (1215) 
<400> 27 

ggattccttc ttccccttcc tagctccatg ggactcgccc caagactgtg gcttcaagga 
ccaccagccc cttactcttc aagccctgac tgtggagttg gtagatgcct ctgatcctca 
gtattctctc tggcaatgtt ccacggcttc tccttcctgg gagctggctc cataacttga 
ttttccccaa acgtgttgca atccctgctg ccccttagcc acccagggtc ttgtgtgggt 
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atg agt gta gag gat ggg ggt atg cca ggc ctg ggc cgt ccc agg cag 288 
Met Ser Val Glu Asp Gly Gly Met Pro Gly Leu Gly Arg Pro Arg Gin 

15 10 15 

gcc cgc tgg acc ctg atg eta etc eta tec act gec atg tac ggt gec 336 
Ala Arg Trp Thr Leu Met Leu Leu Leu Ser Thr Ala Met Tyr Gly Ala 

20 25 30 

cat gcc cca ttg ctg gca ctg tgc cat gtg gac ggc cga gtg ccc ttc 384 
His Ala Pro Leu Leu Ala Leu Cys His Val Asp Gly Arg Val Pro Phe 

35 40 45 

egg ccc tec tea gcc gtg ctg ctg act gag ctg acc aag eta ctg tta 432 
Arg Pro Ser Ser Ala Val Leu Leu Thr Glu Leu Thr Lys Leu Leu Leu 

50 55 60 

tgc gcc ttc tec ctt ctg gta ggc tgg caa gca tgg ccc cag ggg ccc 480 
Cys Ala Phe Ser Leu Leu Val Gly Trp Gin Ala Trp Pro Gin Gly Pro 
65 70 75 80 

cca ccc tgg cgc cag get get ccc ttc gca eta tea gcc ctg etc tat 528 
Pro Pro Trp Arg Gin Ala Ala Pro Phe Ala Leu Ser Ala Leu Leu Tyr 

85 90 95 

ggc get aac aac aac ctg gtg ate tat ctt cag cgt tac atg gac ccc 576 
Gly Ala Asn^Asn Asn Leu Val He Tyr Leu Gin Arg Tyr Met Asp Pro 

100 105 110 

age acc tac cag gtg ctg agt aat etc aag att gga age aca get gtg 624 
Ser Thr Tyr Gin Val Leu Ser Asn Leu Lys He Gly Ser Thr Ala Val 

115 120 125 

etc tac tgc etc tgc etc egg cac cgc etc tct gtg cgt cag ggg tta 672 
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720 



816 



864 



Leu Tyr Cys Leu Cys Leu Arg His Arg Leu Ser Val Arg Gin Gly Leu 

130 135 140 

gcg ctg ctg ctg ctg atg get gcg gga gec tgc tat gca gca ggg ggc 
Ala Leu Leu Leu Leu Met Ala Ala Gly Ala Cys Tyr Ala Ala Gly Gly 
145 150 155 160 

ctt caa gtt ccc ggg aac acc ctt ccc agt ccc cct cca gca get get 768 
Leu Gin Val Pro Gly Asn Thr Leu Pro Ser Pro Pro Pro Ala Ala Ala 

165 170 175 

gec age ccc atg ccc ctg cat ate act ccg eta ggc ctg ctg etc etc 
Ala Ser Pro Met Pro Leu His lie Thr Pro Leu Gly Leu Leu Leu Leu 

180 185 190 

att ctg tac tgc etc ate tea ggc ttg teg tea gtg tac aca gag ctg 
He Leu Tyr Cys Leu He Ser Gly Leu Ser Ser Val Tyr Thr Glu Leu 

195 200 205 

etc atg aag cga cag egg ctg ccc ctg gca ctt cag aac etc ttc etc 
Leu Met Lys Arg Gin Arg Leu Pro Leu Ala Leu Gin Asn Leu Phe Leu 

210 215 220 

tac act ttt ggt gtg ctt ctg aat eta ggt ctg cat get ggc ggc ggc 
Tyr Thr Phe Gly Val Leu Leu Asn Leu Gly Leu His Ala Gly Gly Gly 
225 230 235 240 

tct ggc cca ggc etc ctg gaa ggt ttc tea gga tgg gca gca etc gtg 
Ser Gly Pro Gly Leu Leu Glu Gly Phe Ser Gly Trp Ala Ala Leu Val 

245 250 255 

gtg ctg age cag gca eta aat gga ctg etc atg tct get gtc atg aag 
Val Leu Ser Gin Ala Leu Asn Gly Leu Leu Met Ser Ala Val Met Lys 



912 



960 



1008 



1056 
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260 265 270 

cat ggc age age ate aca cgc etc ttt gtg gtg tec tgc teg ctg gtg 
His Gly Ser Ser Tie Thr Arg Leu Phe Val Val Ser Cys Ser Leu Val 

275 280 285 

gtc aac gec gtg etc tea gca gtc ctg eta egg ctg cag etc aca gee 
Val Asn Ala Val Leu Ser Ala Val Leu Leu Arg Leu Gin Leu Thr Ala 

290 295 300 

gec ttc ttc ctg gec aca ttg etc att ggc ctg gec atg cgc ctg tac 
Ala Phe Phe Leu Ala Thr Leu Leu He Gly Leu Ala Met Arg Leu Tyr 
305 310 315 320 

tat ggc age cgc tagtccctga caacttccac cctgattccg gaccctgt 
Tyr Gly Ser Arg 



1104 



1152 



1200 



1250 



agattgggcg ccaccaccag 


atccccctcc caggccttcc 


tccctctccc 


atcagcagcc 


1310 


ctgtaacaag tgccttgtga 


gaaaagctgg agaagtgagg 


geagecaggt 


tattctctgg 


1370 


aggttggtgg atgaaggggt 


acccctagga gatgtgaagt 


gtgggtttgg 


ttaaggaaat 


1430 


gcttaccatc ccccaccccc 


aaccaagttc ttccagacta 


aagaattaag 


gtaacatcaa 


1490 


tacctaggcc tgagaaataa 


ccccatcctt gttgggcagc 


tccctgcttt 


gtcctgcatg 


1550 


aacagagttg atgaaagtgg 


ggtgtgggca acaagtggct 


ttccttgcct 


actttagtca 


1610 


cccagcagag ccactggagc 


tggctagtcc agcccagcca 


tggtgcatga 


ctcttccata 


1670 


agggatcctc acccttccac 


tttcatgcaa gaaggcccag 


ttgecacaga 


ttatacaacc 


1730 


attacccaaa ccactctgac 


agtctcctcc agttccagca 


atgectagag 


acatgctccc 


1790 


tgccctctcc acagtgctgc 


tccccacacc tagectttgt 


tctggaaacc 


ccagagaggg 


1850 


ctgggcttga ctcatctcag 


ggaatgtagc ccctgggccc 


tggcttaagc 


cgacactcct 


1910 


gacctctctg ttcaccctga gggctgtctt gaagcccgct 


acccactctg 


aggctcctag 


1970 
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gaggtaccat gcttcccact ctggggcctg cccctgccta gcagtctccc agctcccaac 2030 

agcctgggga agctctgcac agagtgacct gagaccaggt acaggaaacc tgtagctcaa 2090 

tcagtglctc tttaactgca taagcaataa gatcttaata aagtcttcta ggctgtaggg 2150 

tggttcctac aaccacagcc 2170 



<210> 28 

<211> 1738 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> CDS 

<222> (95)... (508) 



<400> 28 

aaaaagggga ggaaattgaa actgagtggc ccacgatggg aagaggggaa agcccagggg 
tacaggaggc ctctgggtga aggcagaggc taac atg ggg ttc gga gcg acc 

Met Gly Phe Gly Ala Thr 
1 5 
ttg gcc gtt ggc ctg acc ate ttt gtg ctg tct gtc gtc act ate ate 
Leu Ala Val Gly Leu Thr lie Phe Val Leu Ser Val Val Thr lie lie 

10 . 15 20 

ate tgc ttc acc tgc tee tgc tgc tgc ctt tac aag acg tgc cgc cga 
lie Cys Phe Thr Cys Ser Cys Cys Cys Leu Tyr Lys Thr Cys Arg Arg 
25 30 35 
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cca cgt ccg gtt gtc acc acc acc aca tec acc act gtg gtg cat gec 256 
Pro Arg Pro Val Val Thr Thr Thr Thr Ser Thr Thr Val Val His Ala 

40 45 50 

cct tat cct cag cct cca agt gtg ccg ccc age tac cct gga cca age 304 
Pro Tyr Pro Gin Pro Pro Ser Val Pro Pro Ser Tyr Pro Gly Pro Ser 
55 60 65 70 

tac cag ggc tac cac acc atg ccg cct cag cca ggg atg cca gca gca 352 
Tyr Gin Gly Tyr His Thr Met Pro Pro Gin Pro Gly Met Pro Ala Ala 

75 80 85 

ccc tac cca atg cag tac cca cca cct tac cca gec cag ccc atg ggc ~ 400 
Pro Tyr Pro Met Gin Tyr Pro Pro Pro Tyr Pro Ala Gin Pro Met Gly 

90 95 100 

cca ccg gec tac cac gag acc ctg get gga gga gca gec gcg ccc tac 448 
Pro Pro Ala Tyr His Glu Thr Leu Ala Gly Gly Ala Ala Ala Pro Tyr 

105 110 115 

ccc gec age cag cct cct tac aac ccg gec tac atg gat gec ccg aag 496 
Pro Ala Ser Gin Pro Pro Tyr Asn Pro Ala Tyr Met Asp Ala Pro Lys 

120 125 130 

gcg gee etc tgagcattcc ctggcctcte tggctgccac ttggttatgt tgtgt 550 
Ala Ala Leu 
135 

gtgtgcgtga gtggtgtgca ggcgcggttc cttacgcccc atgtgtgctg tgtgtgtcca 610 
ggcacggttc cttacgcccc atgtgtgctg tgtgtgtcct gectgtatat gtggcttcct 670 
ctgatgctga caaggtgggg aacaatcctt gccagagtgg gctgggacca gactttgttc 730 
tcttcctcac ctgaaattat gcttcctaaa atctcaagcc aaactcaaag aatggggtgg 790 
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tggggggcac 


cctgtgaggt 


ggcccctgag 


aggtgggggc 


ctctccaggg 


cacatctgga 


850 


gttcttctcc 


agcttaccct 


agggtgacca agtagggcct 


gtcacaccag ggtggcgcag 


910 


ctttctgtgt 


gatgcagatg 


tgtcctggtt 


tcggcagcgt 


agccagctgc 


tgcttgaggc 


970 


catggctcgt 


ccccggagtt 


gggggtaccc 


gttgcagagc 


cagggacatg atgcaggcga 


1030 


agcttgggat 


ctggccaagt 


tggactttga 


tcctttgggc 


agatgtccca 


ttgctccctg 


1090 


gagcctgtca 


tgcctgttgg 


ggatcaggca 


gcctcctgat 


gccagaacac 


ctcaggcaga 


1150 


gccctactca 


gctgtacctg 


tctgcctgga 


ctgtcccctg 


tccccgcatc 


tcccctggga 


1210 


ccagctggag 


ggccacatgc 


acacacagcc 


tagctgcccc 


cagggagctc 


tgctgccctt 


1270 


gctggccctg 


cccttcccac 


aggtgagcag 


ggctcctgtc 


caccagcaca 


ctcagt tctc 


1330 


ttccctgcag 


tgttttcatt 


ttattttagc 


caaacatttt 


gcctgttttc 


tgtttcaaac 


1390 


atgatagttg 


atatgagact 


gaaacccctg 


ggttgtggag 


ggaaattggc 


tcagagatgg 


1450 


acaacctggc 


aactgtgagt 


ccctgcttcc 


cgacaccagc 


ctcatggaat 


atgcaacaac 


1510 


tcctgtaccc 


cagtccacgg 


tgttctggca 


gcagggacac 


ctgggccaat 


gggccatctg 


1570 


gaccaaaggt 


ggggtgtggg 


gccctggatg 


gcagctctgg 


cccagacatg 


aatacctcgt 


1630 


gttcctcctc 


cctctattac 


tgtttcacca 


gagctgtctt 


agctcaaatc 


tgttgtgttt 


1690 


ctgagtctag ggtctgtaca 


c ttgtttata 


ataaatgcaa 


tcgtttgg 




1738 



<210> 29 

<211> 1930 

<212> DNA 

<213> Homo sapiens 



<220> 
<221> CDS 

<222> (82)... (1017) 
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<400> 29 

agtcgcggga ggcttccccg cgccggccgc gtcccgcccg ctccccggca ccagaagctc 60 
ctctgcgcgt ccgacggcga c atg ggc gtc ccc acg gcc ctg gag gcc ggc 111 

Met Gly Val Pro Thr Ala Leu Glu Ala Gly 
1 5 10 

age tgg cgc tgg gga tec ctg etc ttc get etc ttc ctg get gcg tec 159 
Ser Trp Arg Trp Gly Ser Leu Leu Phe Ala Leu Phe Leu Ala Ala Ser 

15 20 25 

eta ggt ccg gtg gca gcc ttc aag gtc gcc acg ccg tat tec ctg tat 207 
Leu Gly Pro Val Ala Ala Phe Lys Val Ala Thr Pro Tyr Ser Leu Tyr 

30 35 40 

gtc tgt ccc gag ggg cag aac gtc ace etc acc tgc agg etc ttg ggc 255 
Val Cys Pro Glu Gly Gin Asn Val Thr Leu Thr Cys Arg Leu Leu Gly 

45 50 55 

cct gtg gac aaa ggg cac gat gtg acc ttc tac aag acg tgg tac cgc 
Pro Val Asp Lys Gly His Asp Val Thr Phe Tyr Lys Thr Trp Tyr Arg 

60 65 70 

age teg agg ggc gag gtg cag acc tgc tea gag cgc egg ccc ate cgc 
Ser Ser Arg Gly Glu Val Gin Thr Cys Ser Glu Arg Arg Pro lie Arg 
75 80 85 90 

aac etc acg ttc cag gac ctt cac ctg cac cat gga ggc cac cag get 399 
Asn Leu Thr Phe Gin Asp Leu His Leu His His Gly Gly His Gin Ala 

95 100 105 

gcc aac acc age cac gac ctg get cag cgc cac ggg ctg gag teg gcc 



303 



351 



447 
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543 



591 



639 



Ala Asn Thr Ser His Asp Leu Ala Gin Arg His Gly Leu Glu Ser Ala 

110 115 120 

tec gac cac cat ggc aac ttc tec ate ace atg cgc aac etg acc ctg 495 
Ser Asp His His Gly Asn Phe Ser lie Thr Met Arg Asn Leu Thr Leu 

125 130 135 

ctg gat age ggc etc tac tgc tgc ctg gtg gtg gag ate agg cac cac 
Leu Asp Ser Gly Leu Tyr Cys Cys Leu Val Val Glu lie Arg His His 

140 145 5 150 

cac teg gag cac agg gtc cat ggt gec atg gaa ctg cag gtg cag aca 
His Ser Glu His Arg Val His Gly Ala Met Glu Leu Gin Val Gin Thr 
155 160 165 170 

ggc aaa gat gca cca tec aac tgt gtg gtg tac cca tec tec tec cag 
Gly Lys Asp Ala Pro Ser Asn Cys Val Val Tyr Pro Ser Ser Ser Gin 

175 180 185 

gag agt gaa aac ate acg get gca gec ctg get acg ggt gec tgc ate 
Glu Ser Glu Asn He Thr Ala Ala Ala Leu Ala Thr Gly Ala Cys He 

190 195 200 

gta gga ate etc tgc etc ccc etc ate ctg etc ctg gtc tac aag caa 
Val Gly lie Leu Cys Leu Pro Leu He Leu Leu Leu Val Tyr Lys Gin 

205 210 215 

agg cag gca gec tec aac cgc cgt gec cag gag ctg gtg egg atg gac 
Arg Gin Ala Ala Ser Asn Arg Arg Ala Gin Glu Leu Val Arg Met Asp 

220 225 230 

age aac att caa ggg att gaa aac ccc ggc ttt gaa gec tea cca cct 
Ser Asn He Gin Gly He Glu Asn Pro Gly Phe Glu Ala Ser Pro Pro 



687 



735 



783 



831 
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235 240 245 250 

gcc cag ggg ata ccc gag gcc aaa gtc agg cac ccc ctg tec tat gtg 879 

Ala Gin Gly lie Pro Glu Ala Lys Val Arg His Pro Leu Ser Tyr Val 

255 260 265 

gcc cag egg cag cct tct gag tct ggg egg cat ctg ctt teg gag ccc 927 
Ala Gin Arg Gin Pro Ser Glu Ser Gly Arg His Leu Leu Ser Glu Pro 

270 275 280 

age ace ccc ctg tct cct cca ggc ccc gga gac gtc ttc ttc cca tec 975 
Ser Thr Pro Leu Ser Pro Pro Gly Pro Gly Asp Val Phe Phe Pro Ser 

285 290 295 

ctg gac cct gtc cct gac tct cca aac ttt gag gtc ate tagece 1020 
Leu Asp Pro Val Pro Asp Ser Pro Asn Phe Glu Val lie 

300 305 310 

agctggggga cagtgggctg ttgtggctgg gtctggggca ggtgcatttg agecaggget 1080 
ggctctgtga gtggcctctc cctcctgctc tgggctcaga tactgtgaca tcccagaagc 1140 
ccagcccctc aacccctctg gatgetacat ggggatgctg gaeggctcag cccctgttcc 1200 
aaggattttg gggtgctgag attctcccct agagacctga aattcaccag etacagatge 1260 
caaatgactt acatcttaag aagtctcaga acgtccagcc cttcagcagc tctcgttctg 1320 
agacatgagc cttgggatgt ggcagcatca gtgggacaag atggacactg ggccaccctc 1380 
ccaggcacca gacacagggc acggtggaga gacttctccc ccgtggccgc cttggctccc 1440 
ccgttttgcc egaggctget cttctgtcag acttcctctt tgtaccacag tggctctggg 1500 
gccaggcctg cctgcccact ggccatcgcc accttcccca gctgcctcct accagcagtt 1560 
tctctgaaga tctgtcaaca ggttaagtca atctggggct tccactgcct gcattccagt 1620 
ccccagagct tggtggtccc gaaacgggaa gtacatattg gggcatggtg gcctccgtga 1680 
gcaaatggtg tcttgggcaa tetgaggeca ggacagatgt tgccccaccc actggagatg 1740 
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gtgctgaggg aggtgggtgg ggccttctgg gaaggtgagt ggagaggggc acctgccccc 1800 

cgccctcccc atcccctact cccactgctc agcgcgggcc attgcaaggg tgccacacaa 1860 

tgtcttgtcc accctgggac acttctgagt atgaagcggg atgctattaa aaactacatg 1920 

gggaaacagg 1930 



<210> 30 
<211> 1892 
<212> DNA 

<213> Homo sapiens 



<220> 

<221> CDS 

<222> (5).. . (1636) 



<400> 30 

agag atg gca gtg age gag agg agg ggg etc ggc cgc ggg age ccc gcg 49 
Met Ala Val Ser Glu Arg Arg Gly Leu Gly Arg Gly Ser Pro Ala 
15 10 15 

gag tgg ggg cag egg eta ctt ctg gtg ctg ctg ttg ggt ggc tgc tec 97 
Glu Trp Gly Gin Arg Leu Leu Leu Val Leu Leu Leu Gly Gly Cys Ser 

20 25 30 

ggg cgc ate cac egg ctg gcg ctg acg ggg gag aag cga gcg gac ate 145 
Gly Arg He His Arg Leu Ala Leu Thr Gly Glu Lys Arg Ala Asp He 

35 40 45 

cag ctg aac age ttc ggt ttc tac ace aat ggc tct ctg gag gtg gag 193 



WO 01/04297 PCT/JPOO/03942 

61 

Gin Leu Asn Ser Phe Gly Phe Tyr Thr Asn Gly Ser Leu Glu Val Glu 

50 55 60 

ttg age gtc ctg egg ctg ggc etc egg gag gca gaa gag aag tec ctg 241 
Leu Ser Val Leu Arg Leu Gly Leu Arg Glu Ala Giu Glu Lys Ser Leu 

65 70 75 

ctg gtg ggg ttc agt etc age egg gtt egg tct ggc aga gtt cgc tec 289 
Leu Val Gly Phe Ser Leu Ser Arg Val Arg Ser Gly Arg Val Arg Ser 
80 85 90 95 

tat tea ace egg gat ttc cag gac tgc cct etc cag aaa aac agt age 337 
Tyr Ser Thr Arg Asp Phe Gin Asp Cys Pro Leu Gin Lys Asn Ser Ser 

100 105 110 

agt ttc ctg gtc ctg ttc etc ate aac acc aag gat ctg cag gtc cag 385 
Ser Phe Leu Val Leu Phe Leu lie Asn Thr Lys Asp Leu Gin Val Gin 

115 120 125 

gtg egg aag tat gga gag cag aag acg ttg ttt ate ttt ccc ggg etc 433 
Val Arg Lys Tyr Gly Glu Gin Lys Thr Leu Phe He Phe Pro Gly Leu 

130 135 140 

etc ccg gaa gca ccc tec aaa cca ggg etc ccg aag cca cag gec aca 481 
Leu Pro Glu Ala Pro Ser Lys Pro Gly Leu Pro Lys Pro Gin Ala Thr 

145 150 155 * 

gtc ccc cgc aag gtg gat ggc gga ggg acc tct gca gec age aag ccc 529 
Val Pro Arg Lys Val Asp Gly Gly Gly Thr Ser Ala Ala Ser Lys Pro 
160 165 170 175 

aag tea aca ccc gca gtg att cag ggt cct agt ggg aag gac aag gac 577 
Lys Ser Thr Pro Ala Val He Gin Gly Pro Ser Gly Lys Asp Lys Asp 
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180 185 190 

ctg gtg ttg ggc ctg age cac etc aac aac tec tac aac ttc agt ttc 625 
Leu Val Leu Gly Leu Ser His Leu Asn Asn Ser Tyr Asn Phe Ser Phe 

195 200 205 

cac gtg gtg ate ggc tct cag gcg gaa gaa ggc cag tac age ctg aac 673 
His Val Val He Gly Scr Gin Ala Glu Glu Gly Gin Tyr Ser Leu Asn 

210 215 220 

ttc cac aac tgc aac aat tea gtg cca gga aag gag eat cca ttc gac 721 
Phe His Asn Cys Asn Asn Ser Val Pro Gly Lys Glu His Pro Phe Asp 

225 230 235 

ate acg gtg atg ate egg gag aag aac cec gat ggc ttc ctg teg gca 769 
lie Thr Val Met lie Arg Glu Lys Asn Pro Asp Gly Phe Leu Ser Ala 
240 245 250 255 

gcg gag atg cec ctt ttc aag etc tac atg gtc atg tec gee tgc ttc 817 
Ala Glu Met Pro Leu Phe Lys Leu Tyr Met Val Met Ser Ala Cys Phe 

260 265 270 

ctg gec get ggc ate ttc tgg gtg tec ate etc tgc agg aac acg tac 865 
Leu Ala Ala Gly He Phe Trp Val Ser He Leu Cys Arg Asn Thr Tyr 

275 280 285 

age gtc ttc aag ate cac tgg etc atg gcg gee ttg gee ttc acc aag 913 
Ser Val Phe Lys He His Trp Leu Met Ala Ala Leu Ala Phe Thr Lys 

290 295 300 

age ate tct etc etc ttc cac age ate aac tac tac ttc ate aac age 961 
Ser He Ser Leu Leu Phe His Ser He Asn Tyr Tyr Phe He Asn Ser 
305 310 315 
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cag ggc cac ccc ate gaa 
Gin Gly His Pro He Glu 
320 325 
ctg ctg aag ggc gec etc 
Leu Lea Lys Gly Ala Leu 
340 

ggc tgg gec ttc ate aag 
Gly Trp Ala Phe lie Lys 
355 

ttt ggg ate gtg ate ccc 
Phe Gly He Val He Pro 
370 

ate ate gag tec cgc gag 
He He Glu Ser Arg Glu 
385 

gag att ttg ttc ctg gtg 
Glu lie Leu Phe Leu Val 
400 405 
ccc gta gtc tgg tec ate 
Pro Val Val Trp Ser He 
420 

ggg aag gtg gca gtg aac 
Gly Lys Val Ala Val Asn 
435 

tat gtc atg gtc ate tgc 



ggc ctt gec gtc atg tac 
Gly Leu Ala Val Met Tyr 
330 

etc ttc ate ace ate gee 
Leu Phe He Thr He Ala 
345 

tac gtc ctg teg gat aag 
Tyr Val Leu Ser Asp Lys 
360 

atg cag gtc ctg gee aac 
Met Gin Val Leu Ala Asn 
375 

gaa ggc gee age gac tac 
Glu Gly Ala Ser Asp Tyr 
390 395 
gac etc ate tgc tgt ggt 
Asp Leu lie Cys Cys Gly 
410 

egg cat etc cag gat gcg 
Arg His Leu'Gln Asp Ala 
425 

ctg gec aag ctg aag ctg 
Leu Ala Lys Leu Lys Leu 
440 

tac gtc tac ttc ace cgc 



tac ate gca cac 1009 
Tyr He Ala His 
335 

ctg att ggc tea 1057 
Leu He Gly Ser 
350 

gag aag aag gtc 1105 
Glu Lys Lys Val 
365 

gtg gee tac ate 1153 

Val Ala Tyr He 

380 

gtg ctg tgg aag 1201 
Val Leu Trp Lys 

gec ate ctg ttc 1249 
Ala He Leu Phe 
415 

tct ggc aca gac 1297 
Ser Gly Thr Asp 
430 

ttc egg cat tac 1345 
Phe Arg His Tyr 
445 

ate ate gee ate 1393 
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Tyr Val Met Val He Cys Tyr Val Tyr Phe Thr Arg He He Ala He 

450 455 460 

ctg ctg cag gtg get gtg ccc ttt cag tgg cag tgg ctg tac cag etc 1441 
Leu Leu Gin Val Ala Val Pro Phe Gin Trp Gin Trp Leu Tyr Gin Leu 

465 470 475 

ttg gtg gag ggc tec acc ctg gec ttc ttc gtg etc acg ggc tac aag 1489 
Leu Val Glu G1y Ser Thr Leu Ala Phe Phe Val Leu Thr Gly Tyr Lys 
480 485 490 495 

ttc cag ccc aca ggg aac aac ccg tac ctg cag ctg ccc cag gag gac 1537 
Phe Gin Pro Thr Gly Asn Asn Pro Tyr Leu Gin Leu Pro Gin Glu Asp 

500 505 510 

gag gag gat gtt cag atg gag caa gta atg acg gac tct ggg ttc egg 1585 
Glu Glu Asp Val Gin Met Glu Gin Val Met Thr Asp Ser Gly Phe Arg 

515 520 525 

gaa ggc etc tec aaa gtc aac aaa aca gec age ggg egg gaa ctg tta 1633 
Glu Gly Leu Ser Lys Val Asn Lys Thr Ala Ser Gly Arg Glu Leu Leu 

530 535 540 

tgatcac ctccacatct cagaccaaag ggtcgtcctc ccccagcatt tctcactcct 1690 
gcccttcttc cacagegtat gtggggaggt ggagggggtc catgtggacc aggcgcccag 1750 
ctccccggga ccccggttcc cggacaagcc catttggaag aagagtccct tcctcccccc 1810 
aaatattggg cagccctgtc cttaccccgg gaccacccct cccttccagc tatgtgtaca 1870 
ataatgacca atctgtttgg ct 1892 
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As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name, 

I believe I am the original, first and sole inventor (if only one name is listed below) or an 
original, first and joint inventor (if plural names are listed below) of the subject matter which 
is claimed and for which a patent is sought on the invention entitled: 

HUMAN PROTEINS HAVING HYDROPHOBIC DOMAINS AND DNAs 
ENCODING THESE PROTEINS 



the specification of which (check one): 

□ is attached hereto. 
OR 

HI was filed on 16 June 2000 as PCT International Application Number 
PCT/JP00/03942 and filed as . 

□ and was amended by PCT Article 19 Amendment on 

(if applicable), 

□ and was amended by PCT Article 34 Amendment on 

(if applicable). 

I acknowledge the duty to disclose to the Office all information known to me to be material 
to patentability as defined in Title 37, Code of Federal Regulations, §1.56. 

I hereby state that I have reviewed and understood the contents of the above-identified 
specification, including the claims, as amended by any amendment referred to above. 



-2- 



PRIORITY CLAIM 

(Check one): 

□ no such applications have been filed. 

13 such applications have been filed as follows 

1) FOREIGN PRIORITY CLAIM : I hereby claim foreign priority benefits under Title 35, United 
States Code, §1 19(a)-(d) or §365(b) of any foreign application(s) for patent or inventor's certificate or 
§365(a) of any PCT international application which designated at least one country other than the 
United States of America, listed below and have also identified below, by checking the box, any foreign 
application for patent or inventor's certificate or any PCT international application having a filing date 
before that of the application on which priority is claimed. 



Prior Foreign 
Application 
Number(s) 


Country 


Foreign Filing 

Date 
(dd,mm,yyyy) 


Priority 
Not Claimed 


Certified Copy 
Attached 
Yes No 


^11/194359 


JP 


08 July 1999 
(08.07.99) 


□ 


□ 0 








□ 


□ □ 



□ Additional foreign application numbers are listed on a supplemental priority sheet attached hereto. 



2) PROVISIONAL PRIORITY CLAIM : I hereby claim the benefit under Title 35, United States 
Code §1 19(e) of any United States provisional application(s) listed below. 



Provisional Application Number(s) 


Filing Date (dd/mm/yyyy) 











□ Additional provisional application numbers are listed on a supplemental priority sheet attached 
hereto. 



3) U.S./PCT PRIORITY CLAIM : I hereby claim the benefit under Title 35, United States Code, 
.§120 of any United States application or §365(c) of any PCT international application designating the 
United States of America, listed below and, insofar as the subject matter of each of the claims of this 
application is not disclosed in the prior United States or PCT international application in the manner 
provided by the first paragraph of Title 35, United States Code, §1 12, I acknowledge the duty to 
disclose information which is known to me to be material to patentability as defined in Title 37, Code 
of Federal Regulations, § 1 .56 which became available between the filing date of the prior application 
and the national or PCT international filing date of this application. 



U.S. Parent Application 
Number 


PCT Parent Number 


Parent Filing Date 
(dd/mm/yyyy) 


Parent Patent Number 
( if oppl icable) 



















□ Additional U.S. or PCT international application numbers are listed on a supplemental priority sheet 
attached hereto. 



-asg 



POWER OF ATTORNEY: 



As a named inventor, I hereby appoint the following attorneys and/or agents to prosecute this 
application and transact all business in the Patent and Trademark Office connected therewith. 



James E. Cockfield Reg. No. 19.1.6 2 

Thomas V. Smurzynski Reg. No. 24.79 8 

Ralph A. Loren Reg. No. 29325 

Giulio A. DeConti, Jr. Reg. No. 31,50 3 

Ann Lamport Hammitte Reg. No. 34,858 

Elizabeth A. Hanley Reg. No. 33.505 

Amy E. Mandragouras Reg. No. 36,20 7 

Anthony A. Laurentano Reg. No. 38,220 

Kevin J. Canning Reg. No. 35,470 

Jane E. Remillard Reg. No. 38^87 2 

DeAnn F. Smith Reg. No. 36,683 

Peter C. Lauro Reg. No. 32,36 0 

Jeanne M. DiGiorgio Reg. No . 41,71 0 

Megan E. Williams Reg. No. 43.270 



Jeremiah Lynch 
David J. Rikkers 
Maria C. Laccotripe 

Debra J. Milasincic 
David R. Burns 
Sean D. Detweiler 
Cynthia L. Kanik 
Theodore R. West 
Shayne Y. Huff 
Hathaway P. Russell 
Daniel B. Ko 
John S. Curran 



Reg. No. 17.42 5 
Reg. No.4iE82 
Limited Recognition 
Under 37 C.F.R. § 10.9(b) 
Reg. No. 46,93 1 
Reg. No. 46,59 0 
Reg. No. 42,48 2 
Reg. No. 37,32 0 
Reg. No. 47,202 
Reg. No. 44,78 4 
Reg. No. 46.488 
Reg. No. 47,332 
Reg. No. P50.445 



of LAHIVE & COCKFIELD, LLP, 28 State Street, 24 th Floor, Boston, Massachusetts 02109, 
United States of America, 



Albert Ubieta Reg. No . 43,21 2 M. Andrea Ryan Reg. No. 28,4 69 

Barbara A. Gyure Reg. No. 34,614 Elizabeth A. Hurley Reg. No. 41,859 

Gavin T. Bogle Limited Recognition 

Under 37 C.F.R. § 10.9(b) 

of GENETICS INSTITUTE, INC., 87 CambridgePark Drive, Cambridge, Massachusetts 
02140, United States of America, 



Egon E. Berg Reg. No. 2 L 11 7 Elizabeth M. Barnhard Reg. No. JJLQ88 

Gale F. Matthews Reg. No. 32,269 Alan M. Gordon Reg. No. 30,637 

Darryl L. Webster Reg. No. 33^76 

of WYETH, 5 Giralda Farms, Madison, New Jersey 07940, United States of America, and 

Rebecca R. Barrett 
Arnold S. Milowsky 
'George Tarnowski 

of WYETH-AYERST RESEARCH, P.O. Box 8299, Philadelphia, Pennsylvania 19101, United 
States of America. 



Reg. No. 35,15 2 Steven R. Eck Reg. No. 36,12 6 

Reg. No. 35,288 Michael R. Nagy Reg. No. *33,432 

Reg. No. 27,472 



Send Correspondence to: 

Am^E. MandragauEa^^Xahj^e & Coc kfield, L LP. 28 Stat e Street^ BostQn r Masjsacluisetts 
021fla, United States of America 



Direct Telephone Calls to: (name and telephone number) 
Amy E. Mandragouras, (617) 227-7400 



Wherefore I petition that letters patent be granted to me for the invention or discovery described and 
claimed in the attached specification and claims, and hereby subscribe my name to said specification 
and claims and to the foregoing declaration, power of attorney, and this petition. 
I hereby declare that all statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these statements 
were made with the knowledge that willful false statements and the like so made are punishable by 
fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that such 
willful false statements may jeopardize the validity of the application or any patent issued thereon. 



Full name of sole or first inventor 
Seishi KATO 



Inventor's signature^J^, ^ <^-<^^ Date ^ / g 



Residence 

3-46-50, Wakamatsu, Sagamihara-shi, JCanagawa 229-00 1 4 J apan qPX 



Citizenship 
Japan 



Post Office Address (if different) 



Full name of sole or first inventor 




Toraoko KIMURA 




Inventor's signature . \~ \ 

lowioKP cm viour^ 


Date 


Residence 


,TPX 


715, 2-9-1, Kohoku, Tsuchiura-shi, Ibaraki 300-0032 Japan 


Citizenship 




Japan 




Post Office Address (if different) 



